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in 

H. MAXWKLL-LKKKOV, m.a., i.k.s.. k./..s.. 

1 Eiifomufiit/idf, 

AND 

('. (illOSlI, ii.A., 

to the Enfomohhjhf. 

L INTRODUCTION. 

Eki silk is a silk grown in Assain for local use, tlic iibre being 
spun, woven and Avorn by those who grow it. It is known as 
* ‘ Plndi ’ ’ and the wovcui cloth as ‘ ' J^bidi ’ ’ dotJi. It is also exported 
to Europe for forming spun silk, with the Avaste silk left after j-eeling 
mulberry, tasar and other ^‘jeeled silks. The silk dillers from 
other silks in that it cannot be reeled, ^c., a. single continuous thread 
cannot be obtained from one cocoon as is done in mulberry silk ; 
the cocoon actually is not formed (d a long eoiitinuoiis thread as in 
muiberiy silk, but is span by tlie woriri in layers ; it ditfers also from 
these silk cocoons in that it is so made that the moth can |)ush its 
way through one end Avithout softeniiig or cutting the fibres, this end 
not being really closed but being so blocked Avith loops of silk that 
nothing can get in, but the motli, pushing from Avithin, can force 
its Avay out. 

The silk has also this peculiarity that to get it the cocoons need 
not be steamed to kill the insect AAUthin, as must be done Avith mul- 
berry or tasar silk ; the moth may be allowed to mature inside the 
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2 KRl SILK, 

(‘ocoon and emerge ; this removes one of the objections to mulberry 
silk, in that no life need bo taken before the silk can be obtained. 

hjii silk will proba>)ly be extended to other parts of India which 
have a suitable climate, not for cultivation on a large scale so much as 
on a small scale without special appliances or buildings ; the fibre can 
be spun as cotton i.s, the yarn can be woven (jiiite readily and the silk 
cloth produced is the most durable cloth kiiown in India, far more 
so than cotton. It takes dyes well, the ordinaiy plant-dyes of this 
country being moi'(‘ suited to silk than to cotton. 

It remains to be seen whether it will l)c profitable to take it up 
on a large scale for sale in India or Europe ; the sole disadvantage 
is the immen.se amount of space recpiired for rearing the worms, and 
we do not at present advise anyone to take it np on a large scale un- 
less the spinning and weaving can also be taken up with it and finished 
cloth produced. There is at present a demand for cocoons, but this 
might be met by its increased production on a small scale and a large 
production of cocoons to be sold as cocoons might not be profitable 
at once. 

In these pages tlie nietliods found best at Piisa for cultivation 
on a small scale are described ; further information, and eggs or 
cocoons can b(! obtai7j(Ml o]i apjfiication to Pusa ; if a large qua]itity 
of eggs is required to commence cultivation, it is necessary to give 
notice, as eggs cannot be kept for more than ten days and are not 
always being laid. 


IL EE A RING. 

I , histnictions , — The following are short instructions for rear- 
ing which give a general account of the process. Following this are 
more detailed notes on rearing and a full account of the rearing at 
Pusa. 

The insect exists in four stages, the egg, worm, chrysalis and 
moth. The moths lay eggs, which hatch to worms which feed on 
castor leaves till they are full grown when they spin cocoons and from 
these cocoons moths (;ome out. The following are instructions for 

rearing. 
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Rggs are obtained and kept in any vessel to which air can get : 
we keep them in a tray. In very dry hot weather, as when tlie West 
wind blows, cover the trays with a damp clotli, better still with a wet 
gnnny cloth. In very cold weather, cover the tray similarly and place 
it thus covered in the sun during the day, always taking care that 
the covering cloth does not get dry ; at night no covering is necessary. 
The eggs are white ; when they turn grey, they are going to hatch. 
They must then be spread out evenly and the smallest leaves of castor 
spread over them ; as the worms hatch, they crawl on to the leaves 
and these leaves can be lifted up and placed in the feeding tray. In 
hot weather, eggs hatch in seven days ; in cold weather, they may stay 
as long as 24 days. 

When the worms hatch, transfer them to feeding trays ; feed on 
the small leaves of castor twice a day. Very groat care must be tak- 
en of young worms ; they must not be mixed with older ones ; all 
that hatch on the same day must be kept together. The leaves musi 
not be chopped up but each should be torn into two or three pieces. 
In dry weather, the leaf dries and the worms should be given fresh 
leaves three or four times a day ; the trays may be covered with wet 
cloth in order to prevent tlie leaves drying up soon. In very cold 
weather, keep the young worms in the sun in the same way as eggs, 
covered with wet cloth. Worms must never be hajidled more than 
absolutely necessary, and that very gently ; each day after they 
have been given fresh leaves, lift them on the leaves to a fresh tray 
and, when all are moved, clean the tray. 

After a few days the worms stop feeding and look sick ; 
they are now going to moult and must be left alone ; as 
they finish moulting and become well, they become restless 
and want food. Some die at this moult. Continue feeding as 
before, only feeding also once at nightfall and giving bigger 
leaves ; in a few days they will again moult. Continue as 
before and after the next moult (third) feed four times daily, once 
at night. In hot weather, feed oftener if the worms are restless 
or the leaf dries up. After the fourth moult, the worms are in the 
last stage and want feeding five or six times a day, once or twice 
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at night. If the food is not enough, they will become restless and 
move about. Never feed woims that are moulting. Keep worms 
of one age or size together and do not mix them with others. The 
worms .should not be kept overcrowded. Leaves must not be dusty 
or wet ; the leaf given is to be without the leafstalk. There are two 
kinds of worms, some are black-spotted and others are without black 
spots. Of both kinds, in the advanced stages, some remain white 
and others develop a green colour. When the full-grown worms stop 
feeding and move about, they want to spin. They do this between 
9 and 12 o'clock in the morning and one must be ready then to put 
them away to spin. White worms turn yellow when they arc ready 
to spin ; another way of telling if worms are ready to spin is to hold 
each in the fingers near the ear and pass the fingers along the fleshy 
spines ; a worm read^^ to spin makes a hollow sound, a worm not 
ready a dull sound. When the worms get ready for spinning, they 
deposit a large quantity of excrement and then crawl to the edge 
of the tray ; colle(*t them then, when they arc on the edge of the tray 
and place them in spinning baskets. The baskets must ])e ventilated, 
the best are ordinary fruit baskets, loosely woven. Put on the bot- 
tom of the basket a layer of crumpled paper, or chips of dry straw 
or dry leaves ; on this put the worms ; then add more material and 
put in more worms. When the basket is full, put on the lid and see 
that there is no empty space below it. Put a weight on the lid or 
turn the basket over. About 500 worms can be put into a basket 
l i feet in diameter ; do not overcrowd the worms. After five days 
in hot weather, or eight days in cold weather, pick out all the 
cocoons from the basket and spread out evenly on trays. The 
cocoons are white or brown. By always taking eggs from moths 
from white cocoons, all the cocoons will come white ; so keep 
the brown cocoons on one side and do not let their moths’ 
eggs be reared. After the cocoons have been spread out from 
ten days in summer to a much longer period up to forty days 
or more in winter, moths come out. Let them alone for some 
hours, then go round with an empty basket [the spinning basket 
serves the purpose] and put them on the sides, inside. The 



ttJFROY AND GTTOSTt. 5 

females (which have large bodies) and the males (which have small 
bodies) are to be placed side by side. They will sit on the sides 
of the basket ; cover the baskets. Tlie next day jack out all the 
impairing moths from the basket and leave the ])airing couples alone 
till the day after ; then pick out all the females by separating them 
from the males if they are still coupling and put them in a sc})arate 
basket : the males may be thi-own away. 4'he females will lay eggs 
there ; sinape off the eggs by means of a blunt knife or sticlc and keep 
them for hatching ; the best eggs arc laid the first night, usually about 
eighty by each female on the average ; so if these are sufficient, do not 
rear the later eggs ; but if many eggs are re()uired, keep those laid on 
the first three nights. The moths do not fly away and want no food, 
A moth will lay 200 eggs as a rule ; so that if you start with 100 eggs 
and rear these, you should get 90 moths, of which perliaps forty will 
lay eggs, laying in all some 8,000 eggs ; tliesc moths will lay some 
600,000 eggs. Be careful not to rear more eggs than yo\i can feed. 

Use of Cocoons . — After the moths have all come out, pick over 
the cocoons and get off any straw, ete. Then boil them in water ; 
use about 2h gallons of water (a little more tlian luili of a kerosinc 
tin or about 10 litres), lialf of a seer (lib) of cocoons and 2 
chittacks (4 oz.) of washing soda. It is best to first soak the 
cocoons in water for 18 hours; then wash them well in enough 
water by squeezing them with the hands until all th(‘. dirt is 
removed ; boil the soda in fresh water (21, gallons) and tie up the 
cocoons in a cloth and drop this bundle into the boihng water 
and soda and keep the bundle svdomerged in the boiling water by 
placing a brick or any heavy thing. Boil for tlirce-quarters of an 
hour. Then lift the bundle out and keep the liquid left for dyeing if 
any dyeing is being done. Wash the whole bundle without untying 
it in enough water until no longer any dirty water comes out of the 
cocoons. Now squeeze the water out of the bundle. These cocoons 
can then be dyed or be spun direct. If the spinning is done with 
the spindle (taku) or the Continuous Spinning Machine, use wet 
cocoons. If, however, the country spinning wheel (charka) is used, 
dry the cocoons thoroughly and spin from the dry cocoons. Dry 
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cocomis can be carded out and spun like wool ; but it is better to 
spin airect from cocoons. A seer of cocoons gives 10 to 12 chittacks 
of thread, be., § — J of the cocoons form thread. 

The following are some general principles : — 

(1) . Tiy to have always going, some young worms, old 

worms and cocoons, be., do not have all the worms the 
same age, or at one time you will have a lot of work, later 
you will have very little. 

(2) . The .same peo[)Ie who rear should do boiling and spin- 

ning so as to have work always. 

(3) . Try to get fresh eggs every year and exchange eggs. 

(4) . In the hot weather when the dry winds blow, keep out 

dust, keep the place cool and moist, and feed often and 
little ; do not give large quantities of leaf which dries up. 

(5) . Have the castor as near to thercaiing house as possible. 

(6) . Rear only small broods in April, May, large ones in June, 

July, August, September, October and on till hYbruary. 

(7) . If there is a ehoicT, rear from the largest and best cocoons. 

(8) . Cocooiis get siuaJ] in the dzy hot weather ; that does not 

matter ; real- from the best. 

(9) . Good cocoons weigh 2,500 to the seer after thv. moth 

has emerged, small ones 3,000 to 4,000. 

(10) . Sevezity-hve .seers of leaf feed sufficieizt worms to 
yield a seer of cocoons. 

The followizig are the instructiozis given to the rearers in the 
silkworm house : — 

I. Two priucifjal things : 

(1) . To feed witli the })est leaves available. 

(2) . To kee[) the worms as clean as possible, free from rcR 

use and excrements. To see that they are no in case 
overcrowded. 

II. To weigh : 

(a) the lea^Ts supplieti ; 

(h) the leaves thrown out by the worms, be., wastage ; 

' (c) the excrements thrown out. 
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III. Not to handle the worms too much. 

IV. To see that the worms do not drop down on the ground ; 
if they do, tliey are to be instantly picked up and placed on the feed- 
ing baskets. 

V. If any die, the dead ones should be at once taken out and 
put into the fire. 

VI. To count how many die every day. 

VII. Always to pay attention while cleaning hist to those 1 ra\'s 
in wiiicli the worms seem to be most uncleanly or overcrowded. 

VIII . Not to let the worms spin in the feeding trays. If any 
cocoons are spun in the trays, they are to be taken out when seen. 

IX. To keep the cocoons clean. 

X. To take a turn round the whole house every half hour, 
keeping the eye watchful to find out : 

(1) if any worms have dropped down ; 

(2) if any have gone down the baskets ; 
if any have died ; 

(1) if any arc straying about ; 

(5) if any want to spin ; 

((>) wludher leaves are to he su])pliedto any tray. 

XL As rats destroy cocoons and worms at night, the cocoons 
are always to be kept in closed tight baskets into which rats cannot 
enter. It cannot be helped for tlie w'orms, as they arc to be fed in 
open trays. 

2, The Reat'imj House cud ApfUaiwes . — The rearing house at 
Pusa (Plate IV) is eonstnicted of bamboos and thatching grass, in 
the usual way , with a row of sissu trunks in the centre as posts sinci* 
the width of the building is considerable. The construction of the 
sides allows of ample ventilation. The upper portions of the side 
walls are so made that they can be lifted up or shut down as 
desired. There are no special features about the house and a 
rearing house requires only to be so built as to contain the greatest 
possible amount of space lor trays. The nature of the house and 
its arrangement vary according to locality and climate ; too much 
ventilation in a cold climate, which lets the temperature fall below 
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55° F. at night, is bad ; so also in dry hot weather ; for many places 
mud walls and a thatch or tile roof are best. 3lud>walled 
thatched houses have this advantage that they arc cool in 
summer and warm in winter. The question depends mainly on 
local conditions and no general recommendations can be made. 
It is important to keep the floor of the house as clean and free from 
dii.st a.s po.ssible, especially in view of disease. With an earth floor 
such as we have, constant wetting is necessary to keep down dust, 
ami this helps to keep the house, cool and moist in hot weather. For 
the same rea.son if any choice can be made, rearing houses should 
be as far rojuoved from ilusty places or roads as possible. 

In the roaring house at Pusa: a framework of split bamboo is 
built up in tlie middle and at each side, as illustrated (Fig. 1) ; 



Fn.. I. 


it is 27 inches high and has a shelf 15 inches below. A double row 
of trays can be accommodated. 
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When the rearing of Eri silk woriris is taken np as a small 
subsidiary industry by a cultivator, he need not build any special 
rearing house. He can use a corner of any available house and in 
order to accommodate the trays in the smallest possible space, 
a machan of the kind shown in Fig. 2 can be built. This 



machan is formed by fixing two pairs of upright posts in the 
ground and tying crossbars horizontally. The pairs of parallel 
crossbars at the same level form shelves. When no rearing is 
done, the machan can be easily dismantled and kept aside. 
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Rearing appliances include trays and baskets only. We used 
in the beginning the small closenne.sh trays (Fig. 3) for eggs 
and young worms. As the 
worms grew larger, open-mesh 
trays were used (Fig, 4) : theses 
had a laised bottom so that 
much of tJie exereta dropped 
down and they remained more 
or less eleaii. Occasionally the 
tra\^ shown in Kiir. 5 was 

rn;. 

used when the worms wore 

about to spill : it is an ordiiiarv open-mesh tray with an extra 
sjiace all round Avliicli is lilled with straw or waste paper or 
any spinning modimiL and as each worm liecomes full-growip 
it crawls in and spins witliout reipiiring separate attention. 




Fig. 4. 
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The trays with ])oles ai’c disadvantageous in this way that when 
they are placed one over another on the shelves., mats must be used 
between them or the excrements of the worms above drop on the 
worms below. If a little care is taken in cleaning, the worms in all 
stages can be as well kept in trays without any holes. Covered 
baskets (Fig. 6)^ such as are used for fruit, are re(;[uired for cocoons 
and moths. The emergence ti'ay shown in Fig. 7 is the only 



now featuiT ; it is placed at an angle and the cocoons spread 
out ; tho moths as they emeige ciwl up to the lower side of 
the cross partition, wliere they hang till the wings expand. They 
also void their excrement on ihe tray, not on the cocoons and 
the pierced cocoons are cleaner. 

We now use only trays with completely closed meshes, either 
square or oblong and of a si7e which is easy to handle. These are 
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really small mats with their edges turned up (Fig. 8). These trays can 
be very conveniently used for making the worms spin cocoons with 





the spinning medium, straw, dry leaves, etc., spread on them. For 
rearing therefore are necessary, a niimbeL' of these trays wiiicli can 
be used both for feeding the worms and making tliem spin cocoons, 
a few small trays (Fig. 3), for eggs and a f(‘w covercnl baskets (Fig. 4), 
for taking eggs from moths. The eggs can be kept on feeding trays 
and the small trays can be dispensed with ; but the latter arc con- 
venient when eggs arc to be covered wdth wet cloth in the hot season. 
The trays canbemadcof any cheap material available in any lo- 
cality. We use bamboo. In the U nited Provinces a weed locally known 
as sirhi is very plentiful, and trays, etc., are made of this and sold very 
cheap. A little modification in the make so as to have the sides not 
so high as usually made, would fit them admirably for silkworms. 
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For rearing on a large scale, the use of trays is unnecessary and 
costlv ; they are used only for the eggs to hatch and for the young 
woims. A few of tlic small round trays may be used and a few larger 
rectangidar trays. For the worms after the first moult, plain pieces 
of mat are used and the worms can be handled easily, kept well spaced 
out and readily cleaned and fed. 8o also for spinning, the enormous 
mass of baskets required on a large scale and the great amount of 
material is <lilTicult to niRintain ; it is best to let the worms spin in 
a deep layer of di v mango leaves spread out on a niachan or floor, 
mango leavers being the best material yet found on account of the 
shape of the drv leaf offering convenient ca\ ities for the worms. 


Coupling. 

I. Experiments to determine the best period of coupling and 
the number of eggs laid : — 

(1). lllotli emerged Ibtli November was kept separate and not 
fertilised. 

81ie laid eggs as follows 


(1 J'girs on 

light of lOfh Xovf'M 


.. 2(ltli 

‘^7 .. 

M 2'Jfu] 

L'l .. 

2.Srd 

r>:i .. 

.. 24th 

:U> .. 

„ 2ofh 


.. 2^111 

40 

.. 27Ui 


I’otal 27“^ 

She died on 3rd Decemlier. 

The eggs did not hatch. 

(2). Moth emerged 8 a.m., 14th Noyember. 

Coupled 1 liour, between 9 & 10 a.m., 15th November. 
She laid eggs as follows : — 

(UiTfis on night of I'pfh Xovomhor. 

S .. „ „ ,, Kith 

in .. 17Ui 


Carried o\ er ;{l) 
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F) 


30 


21 t'li.L'S on 1 

linlif of IKlh \t ivoiidxr 

17 .. „ 

.. .. lOth 

30 .. .. 

.. 20tli 

3.3 .. .. 

.. .. 21.-1 

73 

.. .. 22n.l 


'I'oT.vr. 201 


Only 8 eggs became grey, none hatelied. 

(3). Moth emerged 8 a.m., 14tli Xoveinber. 

Coupled 0 — 11 A3[., 15th Xovember. /.e.. for *2 honr«. 


She laid eggs as follows : — 


S I'liil oi\ niplif (if 

i.rtii X 

(oonihcr, .d niriK' 

a 

1 (It ii 

. 2 .. 

s 

17th 

1 

20 

ISrli 

3 

4S 

Idth 

11 

7.3 

201 h 

1 3 

'I’liTvr, lO.s 




Xone hatelied. Slie died 21st Xoveinlao'. 

{4). Moth emerged 8 A.M.,, 14th Xovember. 

Coupled 9-~12 a.m., 15tli Xovember. for 3 lioims. 

She laid eggs as follows : — 

n laid nn iiiplit < 

13 ,, .. .. .. 

20 M .. 

21 

41 

n 

Tot.m. 124 

Of these only 4 turned grey. None hatched. She died 21.st 
Xovember. 

(5). Moth emerged S a.m., 14th Xovembei'. 

:\Ioth coupled 9 A.M. to 3 p.m. 15tli Xovember, he., ‘for 


if l:-)!!) XtiVrMolx'f, 

.. lOOl 
ITtli 
.. IStli 
, lOtli 
201 1 1 


6 hours. 
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Eggs laid as follows : — 


No. 

Date. 

Weight per 100. 

Usached, 

Number not hatched. 

or, 

15tli Nov. 

2’84 grains. 

30-11 


38 

16th Nov. 

2‘76 

30-11 


27 

17th Nov- i 

1 2-04 

23-12 


20 

iSth Nov. 

; 2*50 

0-12 

2 

19 

10th Nov. 

2*40 

6-12 

3 

1 1 

20th No\ . 

1 2*40 „ 

7-12 

1 

2fl 

2 1st Nov. 

1 2*00 „ 

8-12 

6 

7 

22n(l Nov. 

2*00 


0 


213 

Moth died, 29th November. 

(6). Moth emerged 8 A.M., 14th November. 

Moth coupled 3 p.m. of 15-XI to 7 a.m. of 16-XJ. 

Eggs laid 


1 

16t)i No 

vcitil^er. 

6 

17th 

, , 6 turned grey. 

14 

18th 

u 4 , , , , 

19 

19th 

.. 19 

34 

20th 

34 

29 

21st 

29 „ 

28 

22n(l 

28 

32 

23rd 

32 

27 

24th 

7 „ 

3 

251 h 

,1 rione „ 


193 


She died, 29 -XL None hatched. 

(7). Moth emerged noon of 13th November. 

Moth coupled 6 p.m. of 13-XI to 6 p.m. of 14-Xl. 

73 eggs laid on night of U-XT, which weighed 3'4 grains per 
100, and hatched 28 and 29-XL 

Was coupling on morning of lo-XL 9 eggs laid night of 
lo-XI. which weiglied 2-9 grains per 100, and hatched on 29-XL 

Was coupling on morning of 16-XL 141 eggs laid night of 

16-XL weighing 2*9 grains per 100, hatched on l-XIi. 

Was coupling on morning of 1 7 -XI and Avas separated at 9 a.m.. 
98 eggs laid night of 17-XL weighing 2'72 grains per 100, which 
hatched on 2nd — 4th December. 
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21 eggs laid night of 18-XI, weighing 2*0 grains per 100, liatchcd 
on O'XIL 

19 eggs laid night of 19-Xl, weighing 2*1 gi-ainspor 100, hatched 

7-XlL 

9 eggs laid night of 20-XI, weighing 2*3 grains per 100. hatclied 
on 7-XIl. 

7 eggs laid night of 21 -XI, hatched on 9 -XT I. 

One egg laid, 22-XI, hatched on O-XII. 

Total, 378 eggs. Moth died, 23-XL 

In the following three cases, copulation ran its full course the 
pairs being isolated but not separated : 

(8) . Emerged, 25th March. 

Coupled night of 25th Marcli to morning of 27 th March. 
235 eggs laid night of 27tli ^larcli. 

ATere coupling on morning of 28th Alarch. 

Ceased coupling and laid 101 eggs, night of 28 ih A la red] . 

49 eggs laid night of 29th Alarch, and the male died. 

20 eggs laid night of 30th Alarch. 

10 eggs laid night of 31st Alarch. 

Female died, 1st April. 

415 eggs laid, which hatched. 

(9) . Emerged, 25th Alarch. 

Commenced coupling night of 25 Ih Alarch. 

27 eggs laid night of 26th Alarch. 

The couple separated on 27th Alarch. 

15 eggs laid during day of 27 th March. 

14 eggs laid during night of 27tli Alarch. 

Coupled again, 28th March. 

17 eggs laid night of 28th Alarch. 

Ceased to pair, morning of 30th Alarch. 

Alale died, 30th Alarch. 

5 eggs laid night of 31st Alarch, 

Female died, 1st April 
188 eggs laid, which hatched. 


2 
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(10). Emerged, 25tli March. 

Coupled, 25t]i l\Iarch. 

2o eggs laid night of 27th Marcii. 

AVcre still found coupling tnorning of 28th March. 

Ceased to pair and laid 247 eggs, night of 28tli March. 

59 eggs laid night of 29th March. 

Male died nigl it of 29tli Marcli. 

17 eggs laid night of 30th March. 

6 eggs laid night of Slst l\Iarch. 

Female died, 1st April. 

Total, 354 eggs laid. 

In the above cases, the number of eggs varies from 124 to 415 ; 
the coupling should occupy 24 houi’s to be elTective and the best eggs 
arc laid on the first night, after separation ; eggs arc laid in spite of 
continued coupling. Unless separated, coupling continues for about 
72 hours, and males in some (arses died coupling. Pairs isolated and 
separated after 30 hours coupling, coupled again and the eggs laid 
hatched. Tlie l)cst practice is to allow coupling for 24 hours, and, 
unless a large iiUTcase is rccpiired, to keep for hatching only the eggs 
of tlie first night's laying. On (Uh November, 250 female moths 
tliat emerged were allowed to ( ouple and were separated on 8th 
November; tiievlaid 21,800 eggs that night, giving an average of a 
little over 80 eggs each for the fiist night’s laying, which the above 
tables show to Ire heavy eggs. 

4. The Eggs. 

Moths lay eggs whcievcL' they are sitting, in a cluster 
wliich may contain as much as 100 or more ; each egg is coated with 
gum which dries, fastening the eggs firmly together and as the 
moth moves little, the eggs ai’e often built up as a little curved wall 
behind her, projecting out at right angles to the surface she is rest- 
ing on, The eggs are white, but the gum gives them a yellow look ; 
they are oval in outline, and with a very tough smooth shell. In 
moist warm weather they liatch in seven to nine days ; exposed 
to the dry heat of the west winds in March, they required some day,s 
more, eleven to twelve days in all. Moisture is a necessity for prompt 
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hatchingj possibly because of the amount absorbed in the develop- 
ment of the embryo before it can eiuerge. 

Eggs should never be kept in air-tight vessels or boxes. In 
Assam, eggs are kept tied in a pie(‘C of cloth and lianging from eaves, 
etc. Sometimes water is sprinkled on the eggs : dijiping in water 
does them no harm solntion of blue-stone (hopper Bulphatc) is 
salutary. AVe have even used 1% solution of blue-stone without any 
iniury. Eggs arc put in a piece of clotli which is dipped in the solu- 
tion until the eggs are thoroughly wet. 'J1\c watei' is then jerlced 
out as much as possible and the eggs spread to drv in the shade. In 
summer, the rains and in early winter, the eggs do not reciuire any 
special inoist surroundings. In very cold wcatlier keep well 

and hatch uniformly if kept in a moist and at the same time warm 
condition. This is brought about by covering the tiay in which they 
are kept with a wet cloth and placing the tray thus covered in the 
sun, always taking care thattlie cloth does not get dry. When the 
dry west winds blow, they are to be put in slightly moist 
suiTOuudings. Tliey Iceep well if they are kept cov(u-e(l witli a. 
moist cloth. If the eggs are kept in a castoi* leaf nr any other 
big fresh leaf and the leaf itself tied in a ])icce of clotli and 
kept in a. cool place, the eggs keeji well ; tlie leaf has to be changed 
when dry. Moist leaf is favourable to the worm in all its stages. 

The best method of taking eggs from the moths is in covered 
baskets (Fig. 6). For this purpose the baskets in which the worms 
are made to spin cocoons may be very conveniently used. As the 
moths emerge they are picked out and placed inside the basket ; 
they are made to hang on the .sides and never placed on the bottom. 
Female motlis will hardly stir from the place where they arc put. 
Alales flutter about at nightfall. A male and a female are put to- 
gether almost toucliiug each other or the male may be made to hang 
on the body of the female. The moths ai;e to be put in this way 
before it is evening. Next morning most of the pairs will be found 
to be coupling. The single unpairing moths are now removed from 
the basket. Twenty-four hours copulation is enough for the fertilisa- 
tion of tlie eggs. Practically we have found tire following method to 
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be very good Motlis which couple to-night are allowed to mate for 
to-night, to-morrow day and night, the day after to-morrow till about 
2 or 3 P.M., when the males arc forcibly separated and tlirown away, the 
females are kept in a clean basket and lay eggs at night ; on this niglit 
on an average each female will lay about 80 eggs. If a large mimber 
of females is available, it is better to take only the eggs of the first 
niglit and tlien reject the females. At any rate, if more females are 
not available, eggs of only the first three nights should be taken and 
tlic females rejected. (The eggs of siibse(|iieiit nights become gradu- 
ally smaller and weigh less.) Some couples will be found to have 
separated after 24 hours’ copulation and thcfcMialcs to have laid eggs. 
(Paired this evening and separated and laid eggs to-morrow night.) 
These eggs should be taken as tliey are Cjuite healthy and fertile. 
Other methods of taking eggs, c.f/., by tying the moths to reeds, etc., 
a re unsa tisfac t ory . 

Eggs turn grey before liatching. Eggs laid on the same night 
should be kept together and separately from those of otlier days. 
Eggs of tlie same day will turn grey at the same time ; if among them 
any eggs are found not to have turned grey they should he pic'kcd out 
and rejected, usually they fail to hatch, and if they liatcli at all, the 
wornis lag behind and usually die. 

Eggs laid oil the same day liatcli almost at tlie same time. Tf 
any eggs of the same lot fail to liatch within two days of first hatching 
of tlie liatch , they should be rejected as not quite healthy. 

Eggs lose in weight as tlicy approach maturity : 

100 eggs laid 17 September (niglit). 

Weighed on lS-0 2'6.3 grains. 

„ 21-0 2’r)a 

2,‘^-0 2'4:i 

2 ’SI ,, (Tlatchod’. 

98 newly hatched worms weighed 1*80 grains. 
5. Desceiptiox of the Stages or the AVorm. 

Fi)St Stage. Length about 6 m.m. The body is cylindrical 
Vvitli distinct segments. The head is black, shiny. There is a black 
protlioracic shield. The general colour of body, when just hatched, 
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i.s pale yellow ; in the course of a tlay a slightly greenish tinge, is 
developed ; hut the colour becomes deeper yellow later on. 

hrom mesothorax to 7th abdominal segment, each segment lias 
got live pairs of black spots, all the spots making up 5 rows (of black 
spots on the back), viz.^ 1 median, 2 sub median and 2 lateral or spir- 
aciilar ; with the spiracle where present a segment shows 3 black spots 
along this row, the posterior of them being oval and elongated. On 
the prothorax, the region of the media]i and submedian spots is occu- 
pied by the shield ; also the spiraculai spots arc not distinct. In 
the posterior segments the spots are not so distinct. 

From prothorax to the 7th abdominal segment, (au'li segment 
has got six small fleshy tubercular spines, mounted with a varying 
number of hairs (hairs varying from 2 in some to 9 in others). These 
lleshy spines are arranged in longitudinal rows which alternate with 
those of the black spots. On each of the three thoracic segments 
there is a fourth smaller spine on each side just above the leg. On 
the prothorax the four upper spines are on the shield. On the 8th 
abdominal segment there arc only five such fleshy spines, one in a 
line with the middorsal row of black spots and two on each side. 

On the 9th abdominal segmenl, there are only four such spijies alt(u'- 
nating in position with those on the preceding segment . W'hen hatch- 
ed from the egg, these spines arc yellow with the hairs whitish ; hut 
in the course of about 12 hours, the s])iiies as well as the hairs on them 
become black, when tbe lai'va looks much black-spotted. 

The anal shield is black and pruiiiincut and has got two vciy 
small similar spines on it. The prolegs are all developed ; tlic four 
pairs of abdominal ones arc yellow with the tips blackish ; tlie bases 
of the anal prolegs are black on the outside. 

In later stages these fleshy spines become very big and promin- 
ent , while the hairs on them become less in number and very short, 
Yrom We second onwavds We bhxch spols ».ve 

ill some laivse ; while in others they altogether tVisaiipeai in the 
second stage ; in a few, a few of the black spots may b'c present r eij 
faintly till the third stage and then disappear. The two kinds of 
larvae are very- distinct in the advanced stages, ns., black-spotted 
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ones and unspotted ones. The presence or absence of black spots 
is not indicative of sex ; both kinds may turn into either male or 
female moths. I'he offspring of cither has been seen to be spotted 
and unspottiKl mixed. If only unsjiolted ones are bred, the majority 
tend to be unspotted, ( hi the otlier band, if spotted ones are bred, the 
majority tend to be spotted. From the very beginning the majority 
of the worms in all the broods weie unspotted, the spotted ones being 
not more tha n ten per cent.; in some cases they were miicli less. Some 
spotted worms were made to spin separately ; from these both females 
ami males emerged : of the worms from the eggs of these moths 
more than 50 pei* cent, (but not all) were black-spotted, in other 
baskets of worms from eggs of moths of spotted and unspotted worms 
kept mixed together as ordinarily done, the pereeritage of black- 
spotted worms was 2 to 10. In this way it is possible to eliminate 
either spotted or unspotted Avorms wholly. The presence or ab- 
sence of the black spots in the worms in Ibe later stages seems to be 
an accident as in the early stage all the worms possess these spots. 

Second slage. Length about 12 — 15 m.m. Hoad black, shiny. 
The prothoracie sldeld is now reduced to two black markings at the 
posterior part of the pi othorax, one being on each side of the median 
line and both elongated transversely. The four upper Heshy spines 
on tlie protliurax are placed on its anterior part and thus apart from 
the reduced slik'ld. The general colour is yelloAV. but not so deep as 
in (he first stage. All the ileshy spines on the body have become 
yellow, but their ti])s remain bla(‘k. The black anal shield has got 
a pair of distinct spines mounted with hairs, 

111 some tile black spots have disappeared ; in a few a faint row 
of median faint spots is present. In the others which have retained 
the black spots, the spots on the posterioi' segments have become 
very distinct, the median spine on the eighth abdominal segment 
has got one spot anteriorly and 2 spots posteriorly to itself ; also on 
the posterior pait of the 9th abdominal segment there have been 
developed three big black patches alternating in position with the 
spines on the segment and joined to one auothe]*. (These patches 
are not present on the unspotted worms,) 
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Just after the first moult, the head is pale yellowish-uliite, the 
body and legs are pale yellow ; in the case of unspotted worms only 
tlie spiracles are black ; over and above these, black spots are present 
iii the case of the spotted ones with the black patches on tlie posterior 
part of the 9th abdominal segment. 

Third stGge .~ — Just after the second moult, the head is yellow- 
ish white as also the legs and spines ; the general colour is pale yellow. 
v\-S after every mordt, the black spots are present in the case of the 
spotted worms. In the course of about 24 hours the colour chamw's 
to white and the head becomes black. 

In this stage the worms are about 1 8—21 m ,m . long. The head is 
black. The cervical shield is now further I'ccluced to two faint black 
markings on the posterior part of the prothorax. The thoracic legs 
are black as also the small spines just above the thoracic legs: in 
some the tips of the lateral spines are bia(‘k. The spines are lliiek 
aiidknoblike at the top. The anal sliieltl is no longer black but 
slightly greenish white. The black patches on the posterior 
part of the 9th abdominal segment (in the case of the spotted 
wormsl are now detached into tlnee distinct iiatches, the middle 
one being soinewdiat of tlie sluipe of a dumb-bell. 

Fourth stage , — The length is about 40 m.m. The liead is very 
slightly greenish yellow oi‘ yellow ; there is a somewhat big black 
patch near the posterior margin of each lobe ; a blackish patch is 
luesent on each cheek containing the ocelli. There is no trace of 
the prothoracic shield. Thoracic legs arc yellow. The colour is 
white and covered with a white powdery substance or bloom. 

Fifth stage. In this stage the larvie eat enormously and so gi ow 
very cpiickly . The w^ell-f ed f u II -gt ow n larvae are about 95 1 o 1 00 m.m . 
long. The abdominal part is about 15 m.m. tliick. The general 
shape is cylindrical and tapers prominently loiwvard ’ the thoracic 
segments wdtli tlie head may be kept contracted, so the larva may not 
alw^ays look so tapering. The head is yellow with the blackisli patch 
on each cheek containing the ocelli. Of the three black patches 
on the posterior part of tlie 9th abdominal segment of the black- 
spotted w'orms, the tw^o on the tw^o sides have almost disappeared 
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or linger as faint black markings, the dmub-bell-sliaped middle one 
is also reduced and mak.^s a figure of 8 (in some the lower circle is 
about half cut like 8). 

The general colour is white. Some beconu; beautifully green. 
TIklsc which remain white turn yellow before spinning. Jn those 
which have got an <‘xc('ss of tiie white powdery substance, the yellow 
colour is not so prominent. The green worms develop beautiful 
pink spots on the tips of the lleshy spines on the body. 

Tlio worms in the different stages can be easily distinguished 
by the following characteristics : — 

First stage. Black head. 

Undivided big pro thoracic shield. 

Tellow body. 

Second stage. Black head. 

Divided prothoracic shield. 

Yellow body. 

Third stage^ Black head. 

White body. 

^'"ourth stage, YYllow head with the black patches on the pos- 
terior margin of each side. 

(Also in the case of spotted worms the detached 
dumb-bell-shaped black spot on the posterior 
part of the 9th abdominal segment.) 

Fifth stage. \ellow head without the black patches on the 
postei'ior margin of the lobes. 

Later on in tlie stage the big body tapering 
anteriorly. 

(Tn the case of the spotted worms 8- or A- shaped 
I ) lack markings on the posterior part of the 
9t]i abdominal segment.) 

6. Life of the Worm. 

Resinous Seeietion. The worms secrete a white resinous sub- 
stance which covers the entire surface of the body in the form of a 
^^hite jiowder such as is found covering the stems and leaves of many 
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varieties of castor. Wonns wliicli arc fed with great (ane show an 
excess of this substance. Again, wonns whie'ii are allowed to feed at 
will on ii^dng plants secrete a still larger (|iiantity. Therefore, the 
secretion of this substance is indicative of health and vigour in the 
worm. 

Procefis of Moult tiuj . — The larva ceases to eat for some time 
and rests almost motionless for 1 to 8 days according to temperature. 
At this time it does not like any disturbance. During the ])eriod of 
rest the head gets somewhat detached, showing a sort of a iieck 
behind. The whole period of the rest seems to bo spent in extricat- 
ing the head from the he ad -moult and then the skin soon glides 
olf behind. The head-moult remains attached to the skin at the 
throat and is cast off wdtli the skin. The cast skins are never 
eaten. 

The following table gives the dates and durations 
of broods at different seasons of the year ; tliey vary fjoni 37 to So 
da^s normally, but wdth the spell of cold whicli conies once usualD 
in each cold weather, the duration of one brood may go up to 100 
days and over. 
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Wlicii the egg8 tuui grey, it is an indication that they are going 
to hatch within a day or two. At this time they should be fairly 
spread, so that they are not lieapcd and one layer of tender leaves 
of castor spread on them. Each leaf may be torn into 2 or 3 pieces, 
so that the leaves may almost touch the eggs on wliicb they are 
placed. Soon after liatching. the worms will crawl up to the 
underside of the leaves. The leaves are now transferred to a separ- 
ate trav and turned up so tliat the worms are above. Fresh 
leaves are placed on the eggs for other worms to crawl up which 
can he similarly transferred. The transferred worms are now fed 
with pieces of fresh tender leaves spread on them. It is unwise 
to cho]) the leaves into small pieces, as in that case they dry soon, 
specially in dry seasons. Jt is better to take entire leaves in the 
hand and supply by tearing them i)ito Ksmall pieces When th(‘ 
season is Jiot dry, it is enough it leaves are sup|>lied tv. ice daily to 
the young worms. In dry seasons care is to be taKeii to see how 
soon the leaves are drvni? and fresli food is to be supplied accord - 
ingl}c so that the v onus may not starve, as they never eat dry leaves. 
Much greater care has to be bestowed on the worms when they are 
young than when they are grown. Cleaning of the baskets is done 
by transferring the worms to a separate tray. WTicii the worms are 
growi\, this can be done easily by placing fresh loaves on the worms 
which will soon crawl up to the leaves and ^ain be transferred with 
the lea\ es. In this v^ay all the worms in a tray can bo transf erred 
vvithoiit handling them roughly. When young, they do not come 
up to the fresli leaves so soon and cling to the old leaves; these old 
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leaves are therefore to be tra.Dsferred carefully with llic worm 
\vhich can then be fed. 

If the season is not unfavourable and the leaves do not j^et 
drv, generally the number of times the worms are to l)e fed are llu‘ 
following hirst stages— twice. 

Second and third stage — three times (onee at night). 

Fourth stage— four tiiix's (once at night). 

Fifth stage — five times (or if possible six times) (onee at 
night or if possible twice at night). 

These, however, arc not hard and fast rules. The ]uind)er of 
times the food has to be supplied will depend iinieh on the ipiantity 
supplied each time. When the worms are in the process of motdt- 
ing, they do not reqnire any food at all, and it is better to leave t lien i 
quite undisturbed. F'ood need not be supplied to tlie worms iu.st 
after they have emerged from a moult. It is bettor to leave tliem 
without any food for about six hours till they are well out of the 
sickness. They vdll themselves signify their hunger by crawling 
about ill search of food. 

Worms of different ages should never be laqit togethejy sunu‘ 
go into moult while others feed and are active ; those in moult 
therefore are not left at ease. Besides, as the worms grow, their 
activity increases ; the bigger ones tlierefore cause a groat dcid of 
inconvcnienee to the younger ones. This is very harmful especially 
in the later stages ; wlien young, the worms are usually in the habit 
of feeding from the underside of the leaviss sujiplied ; the big worms 
are more active and show a tendency to get upon the leaves and 
choke the young ones wldcli may be kept with them , in such cases 
it has been seen tluit the mortality among th(‘ vounger ones is very 
high. Of the worms which hatch on the same day, some grow 
more quickly than the others and it is better to separate them if 
possible. 

In rearing the worms the less erowdeu and tlie iiioi'c eleun they 
ate kept, the better. Young worms require tender leaves ; older 
leaves are to lie supplied as they grow old. the leases should not 
be covered with dust and as far as possible should not be wet. 



In Marcli, April. Avlieii west winds bluw and cover all leaves 
in the field with dust, we have towasli the leaves before supplying 
them to the worms. Usually high temperatures prevail al)out 
this time and it does not matter if the leaves supplied arc not com- 
pletely and perfeetly dry. In the wet season the leaves should be 
as faj* as possible not Avet. But if ilie choice lies between only par- 
tially wet leaves and leaves Avhich have dried up and lost much of 
the natural moisture, the former should be preferred. 

Wlien full-grown and about to spin cocoons, the worms which 
are white turn yellow ; the green ones remain green. It is easy to 
determine whether any worm is ready for spinning; hold the worm 
with your finger near your ear and pass the f ngers lightly over the 
fleshy spines ; if the woim is ready for spinning, a hollow sound will 
lie clearly perceptible ; if not, the sound will be dull and soHd. In 
the worms which turn yellovy, the yellow colour is a sufficient indi- 
cation that they are ready for spinning. With the green ones the 
sound has to be tested. Expert hands can detect a softer feel and 
a lighter weight in those I'eady for spinning, but this distinction is 
very fine. It Avould be very difficult if the sound test had to 
be applied to every individual worm, especially Avlien a large 
number has to lie picked ivr s})inning. There is a definite time 
every day when the worms seeb: to spin ; tins is between ^ and 12 in 
tbe morinng : tlie largest inimber come ui> at about 10-80 or 11 a.m. 
Some worms spin in the feeding haslcets at night ; but their number 
is small and they are mostly those which ripen late, aJid are left in 
the basket''. 

bcii the A\ orms get ready for spmning, the\^ cease feedjim 
a 2 i(l pass a largo quantity of excre?nent a part of which is semi- 
solid and the rest yellow-coloured li(|uid ; at this time tlievsit Avitii 
tlw thonicic i^egments contracted and raised upward with the 
head , vu\d they pYe^ent a swhly appearance. Alter a while, they 
Iwcome active and roam a\)oiit in searcli of a place for spinning 
aiid come iq) to tJie edge of tJie tray. The best time to pick up the 
vorms for spinning is Avlieii they have thus come up to the edge of 
the tray. If they are picked before this, they may soil the spin- 
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iiinir luaterials by theiv liquid excreta, i^esules. wlieu spinning 
has commenced in a broocl, almost all tlie worms wliicli between 
0 \ M. to 12 noon thus leave tlieir food and come np to the cd^cs 
(if the baskets and walk about, can be taken to be such as want to 
spin : among them the numbci' of um ipe worms will l)e very siuall 
less than 1 per cent. The ripe worms re<pure a liidden corner to 
form cocoons or any material in which they can hide thenis(hvi's 
nnd find a space for the cocoon, e.q.. crumpled paper, pine shavings. 

(Irv straw, dry leaves, etc. It is best to su])])ly a material whit'h can 
afford tolerably big interspaces. A layer of this mateiial is phu-ed 
nt the bottom of the basket and a number of worms dropped in : 
then another la^^er of the material with more worms is pTit in ; in 
this way the whole basket is filled up and covered. About 500 
worms can be very conveniently made to sj^in in a basket a})out 
lift, in diameter and about ij to iHt. in depth. Tlie \vornr^ 
have got a tendency to come upwards, and care should always bo 
taken to see that no empty space is left below the lid ; the basket 
should be fully filled with tlie material ; otlierwise many worms 
will collect in this empty space and cover the whole undcr-surface 
of the lid with silk without using it in tlie cocoons ; a sort of a 
netted cloth is then produced and also many double cocoons are 
hwxwA. KAVex , w \n \vas, Vo pwV ow \\\^' Wd 

so that no worms may get out, or the basket may be lurned upside 

down. 

Something has already been said about ho\v the worms can 
be made to spin. If baskets are used, tliev .should be of the kind of 
those used for packing fresh fruits (litclii Iraskets), so that air may 
pass through all the sides; also the best spinning medium is that, 
which affords interspaces all through. In the process of spuming 
the worms evolve heat, which must be let out, or it chokes and 
kills the worms and causes them to rot witlun a few days. -• so 
the worms spin well, pupate sncces.sfully and the pupsc vcip 
if ventilation can be kept up through the intclspa^.cs o t ie spin 
ning medium and the sides of the basket, and ii iiva. .)ica . iin is 
not interfered with. Some worms were put in a packing case 
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.spiniiinfif and its Jid ums removed, the mouth being kept covere*! 
with a cloth : about tliree-fourtlis of the worms died without 
spinning ; of t]\e rest, those only were good which were at the top 
If the spinning basket is a very big one, although its sides mav 
allow ])assage of air, care should l)c taken that the worms in the 
interior are not overpressed and that proper inter-spaces are left 
in tlie interior, otherwi.se the worms there may not spin properly 
and may die for want of proper breathing. The worms finish 
spinning in about tliree days and rest inside the cocoons before 
turning into piipie for about one to three days according to 
temperature. The cocoons can be picked out from the spin- 
ning medium after five days in summer and eight days in winter. 
The baskets can then be used for a fresh lot of wornrs. 

Usually two kinds of cocoons are prepared by the worms, 
y'/:., white and red-brown. The colour of llie worms, or the pres- 
ence or a])seiico of spots in them, lias nothing to do with the colour 
of the cocoon. The green as well as the white worms or the spotted 
as well as the unspotted worms may form either white or red- 
brown cocoons. Tt has been oliserved that worms reared from 
eggs of moths from white cocoons jnay form both white and red 
cocoons, also lioth red and wliite cocoons are formed by worms from 
eggs of moths from red cor'oons Jf, ]iowe\er. onlv the moths 
from white cocoons are bred, the rod cocoons will gradually dis- 
appear and rice rciw. In tins vray, either the wdnte or the red- 
brown cocoons can be wdioliy eliminated. C'ompdetc elimination 
can be ohec tcclso soon as in the third or fourth generation. It has 
been suggested that worms spinning in darkness form white cocoons. 
But it has been definitely proved b}' ir.akiug the woians spin in glass 
dislies in the glare of the sun and also in darkness, that the pres- 
ence or absence of light is not at all a determining factor in the 
colour of cocoons. The colour of the red-brown cocoons is not 
permanent ; it disappears when the cocoons are boiled with ashes 
or soda, but the yarn from them is not so wdiiteas that from the 
white cocoons. Rarely pink cocooiis are formed and also cocoons 
wntli a sliglitly greenish tinge ; but when t]ie moths from these 





EXPLANATION OF PLATE VIII 

1. 

Eggs as laid in clusters. 

n -- 

A single egg, highly magnified. 


A pierced cocoon. 

n 

,, ,, M the doss removed. 

n 

Cocoon, white variety. 

G. 

,, yellow ,, 

» 7. 

)i pink ,, 

11 ji. 

Cocoon cut, open longitudiiiRlly. 
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were bred, the cocoons formed were almost all white. In one case 
;it least it was seen that the pink cocoon was formed by an unhealthv 
worm. Tlic colour of the food also has nothiofv to do with the 
eolonr of the cocoons ; some worms were fed S|)(M‘ially on only red 
castor leaves but they formed white cocoons. 

The rearing at Fusa eoinmenced with seven pairs ol moths 
from cocoons obtained in Kamnip, Assam. The cocoons reai'od 
from these in all the generations were all white. Tenter on, on two 
occasions we imported eggs and seed cocoons fioin (hitdmti and 
other places. On both o(;easions there was a sprinkling of rod- 
l)rown cocoons. Asavc did not breed from these red cocoons, tliey 
<lisappeared soon and we obtained only wlnte (‘ocoons. Hecontlv 
some experiments have Vjeen undertaken in crossing Kri silk inotlis, 
Aflacus rlcini, Boisd.^ witli Altac^is vjpdhia, Drury, which is 
considered by some as the wild original form of AtlarUfi rictui. 
(The results of this experiment will i)e {)ublished in a future 
publication.) 

The crosses have produced l)olh wdiitc and rod-l)]*own cocoons. 
In Assam the rearers generally get l)oth brown and white cocoons. 
This may probably be due to the fact tliat they often ex])ose the 
female moths in such a way that they have a chance of being fei-- 
tilised by A. cynthia which is said to occur wild in smne parts of 
Assam. 

There arc other methods of allowing tlie worms to form 
cocoons which are sometimes as efficacious as tlie above. One is 
the use of the ChamlraM or Spinning Frame of Bengal (Fig. o) 
used in mulberry silk. We have tried it, and in damp weather 
it is successful but takes up much space. In dry hot weather it is 
unsuitable. Another method is to suspend cloth over horUoutai 
bamboos, so that long folds hang down and to let the worms crawl 
into the folds to spin. Very clean cocoons can be got in this way 
and they are readily detached from the cloth ; also vei'y little silk 



is wasted in the cvadlo oj' cocoon-foundation. Tlie method requires 
less space, saves packing material and liaskcts and is useful when 
roanng is being done on any large scale. 

The following tables give the weights in grains of food, larva 
etc,, for three individual worms : the first figure is the weight of 
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food given ; the second is the weight of the same amount of food 
kept for the same tiniCj as a guide to the loss from evaporation; 
the third is the weight of the larva ; the fourth is the food left ; 
the fifth is the excrement. Were there no evaporation, etc., then 
the increase of the weight of the larva should ecpial the difforeiua^, 
between the weight of food after evaporation (colunui 3), and tlie 
combined weight of food left (column 5) and the excrement (column 
6). In all cases the eggs were laid on 30-111, hatched 7-lV, the 
weight of 100 eggs being 3 grains and of 100 larvae about 2 
grains. 


(A.) 



- 

Weight of equal quan- 

! 




Kood given 
in grains. 

tity of food kept for 
same time in 

: Weight of larva 
in grains. 

Toed left in 
Luains. 

Kxcriam- 
ill urain 



grains. 




lO-lV 

4 

3*1 

■1 

2*3 

'00 

ii.rv 

moult. 





I2.iv 


4*3 

*30 

3*9 

*12 

13-TV 

") 

:vr> 

*7 

2*9 

17 

14.TV 1 




4’i 

■Is 

moult ! 

5 

4*5 

*8 

IrVlV 

f) 

4*4 

['(> 

3 

*3 

l(i-IV 

lU 

8*9 

:c.) 

5*3 

1*3 

17- TV 1 
moult \ 

1 

14*1 

3*9 

12*2 

*S 

IS-IV 

' U 

13*7 

0T> 

8*0 

rs 

19- TV 

20 

18*6 

14*75 

5*7 

3*8 

20 IV 

30 

27*8 

24*2 

8*2 

8*-t 

21 TV ( 
moult 1 

30 

20 

23 8 

21*4 

r." 

22-IV 

oO 

47 

41 

17*7 

10 

2;mv 

oO 

47 

02’() 

G’.5 

18*8 

24-1 V 

100 

94*5 

94*2 

10*0 

48*1 

2u.lV 

120 

114 

120*1 

29*5 

.54 *.5 

26-1 V 

90 

83 

126 

23*8 

00*1 


Then it spun up. 

Weight of pupa-cocoon 13 days after spinning 47 ’4 grains. 
iMale emerged loth May. 


Weight of pierced cocoon 

8*2 grains. 

,, dried larval exuvium 

'2 „ 

„ pupal „ 

'9 ,, 

,, cocoon 

7*1 „ 

Flos=i 

3*7 „ 

Shell 

3-4 „ 


3 
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W 

Weight of equal quan- 


Date. 

h'ood given in 

tity of food kept for 

Weight of larva 

Food left in 

Excrement 

grains. 

same time in 
grains. 

in grains. 

grains. 

in grains. 

10- IV 

11. IV 

4 

moult. 



*05 

2*G 

12-lV 

5 

4-3 

*35 

*12 

4*2 

i:MV 

o 

3-5 

*7 

‘25 

3*0 

i4-rv 1 

nioiiit ( 


4-.'> 

‘7 

*09 

4 3 

in-JV 


4-4 

1 •4r> 

■3 

3 .3 

Ifi-lV 

10 

HV 

3*2 

Id 


17-IV 1 
moult 1 

],'> 

I 11 

3*2 

a 

12*8 

IS- IV 

ir> 

13 7 

')*3.> 

1*4 

9*2 

V 

20 

IS'O 

11-3 

3 

8*2 

20-1 V 

;{() 

27 -S 

21*3 

0*4 

10*3 

21-1 V ; 
moult I 

:{() 

2(i 

20*8 

L*S 

21*4 

22- IV 

oO 

47 

32*0 

7*3 

25*8 

2:M V 

,j0 

47 

.oH'2 

16-6 

5 '5 

24- IV 

100 

04*.') 

8.J *5 

38*0 

24*5 

2o-1 V 

120 

114 

100*4 

OIT) 

42 

20 IV 

00 

S3 

oro 

58*0 

33*0 


Spun on the 27th. 

Male eoiei'ged 14th May. 



Weight of cocoon and pupa 13 ilays aftc?' spinning 
„ „ .. picTced 

„ dried larval exuvium 

„ pupal „ 

„ „ cocoon only 

„ Floss 
,, „ Shell 

(C.) 

.30*8 

5*8 

*2 

*8 

.5*8 

2*4 

3*4 

- 

Date. 

Food given 

Weight of equal quars- ' 
tity of food kept for 

Weight ut larva 

Food left in 

Excrement 

in grains. 

.same time in 
grains. 

in grains. 

graiiis. 

in grains. 

10 IV 

u-iv 

4 

moult. 

3'1 

•1 

2*4 

*00 

12- IV 

0 

4*3 

•32 

3*G 

*10 

13-IV 

5 

3*,5 

■G.5 

3*2 

*2 

14-1 V 

•j 

4 ‘.5 

■7 

4*4 

•15 

1.5-1 V 

5 

4*4 

1*3.5 

3*4 

*3 

16- IV 

10 

8*9 

3*1 

(>*1 

‘8 

17.1V 

15 

14*1 

3*3 

11*8 

*7 

IS-IV 

1.5 

J3*7 

01 

8-8 

1*2 

19 IV 

20 

18*G 

125 

7 

3*9 

20-1 V 

;io 

27*8 

20 

13*2 

.5*8 

21. IV 

moult 

30 

20 

19*5 

24 

1*3 

22 - rv 

50 

47 

32*3 

24*3 

8*6 

23-lV 

.50 

47 

52*2 

5*8 

19*8 

24-JV 

100 

94-5 

84 *0 

14*5 

39*3 

25-IV 

120 

114 

98*3 

37*6 

59*6 

2G-IV 

90 

83 

101 

2G 

j 59*8 
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{^pun on 27th. 

Male emerged 14th May. 

Weight of oocoon and ohrys^alis l,‘i days^ aft(T spiiinin 
,, M pierced 
„ ,, Larval cxuvinm 

„ Pnpal „ 

„ „ cocoon only 

„ „ Floss 

„ Shell 

These figures illustrate (“learly the daily growth of the larva, 
till it commenees to spin : it attains a weight of over 100 grains, 
then spins and there is a loss of sixty grains at onee probably 
mainly moisture from the skin but also from the silk and from 
oxuvium at moulting. Actualiy only five grains of dried silk 
compose the cocoon. The total food fed was 554 grains of which 
196’2 was rejected and 200 grains of excrement were obtained. 
Actually in this case (No. 8b of about 550 grains of leaf fed, about 
200 is waste, 200 is excrement : this has an importance in consider- 
ing the manurial requirements of the castor crop, since if 1 10 inaunds 
of leaf were picked per acre, 40 maunds of leaf and 40 maiinds of 
excrement would be available per acre to go back. I'^or further 
details, see the tables below for larger quantities of worms. 

Kecords were kept very carefidly for four worms and ar(‘ as 
follows : — 


:is-N 

() 

•d 

4-i> 

2-0 



Food supplicil ill gniins. 

1 Food coQsumcd io grains. | 

K.xcrcmcnt in grains. 

IM 

f>45 

;U8-7 

215-93 

(2) 

64o 

379-8 

241 '33 

(3) 

645 

297-8 

1S)8-31 

(4) 

645 

:n9-2 

201 -(51 


Total . . 2,580 

1 ,345-5 

857-18 


Average for 1 worm 045. ^3^ 

For 10,000 worms, Ilf) mds. 7 srs. 00 mds. 38 mds. S srs. 

In the above the weight of excrements shows the weight when 
the excrements were not dry. 
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Fklow are given actual figures for several broods ; the food 
supplied was weighed fresh ; the wasted leaves and excrements 
were weighed when they were dry or nearly dry : — 


Leaves supplied 

11 mdft. 

,, wasted 

1 md. 39 sra. 

Excromont 

2 nids. 27 «r.s. 

PJerri’d (‘oiv ions secured 

d.l sr.s. 

Approxiniatc nurnhci' of eocDons 

1.3.27S. 

L(!:ives supjjlied 

19 inds. 

wasted 

3 14 .srs. 

E\'fT<' merit 

:i m, .. 

( Sicoons secured 

iC. -srs. 

Appi'oximtite iniitibci' of cocoons and 

of M’ornis M liielr spun those cocoons 

2r).oo<j. 

Leaves su|)i>liod 

491 nuls. 

.. waste.! 

d ,, .30 .?rs. 

Excrement 

liJ 

Cnnoons .secured 

1 9 seers. 

•Approxinuile nuni})ei' of cocoons 

76,000. 

Eggs kept by weight about 

120,000. 

(In tliis brood the mortality was very 
high at the time of spinning). 

Leaves supplied 

771 seers. 

,, wasted 

10} 

Exereineiit 

12} „ 

(,'oeoons got about 

1 seer. 

Number (.f tint c'oeoon.s . . 

2.418. 

Egg.s kept by weight about 

.K.ad0. 

Taxi ves supplied 

2.7 inds. 231 sr.s. 

.. wasted 

d „ Si ., 

('oeoons 

7.1 .seers. 

large amount of ieav.'s had to be 
su]>p)icd as tlieNM.e-re drying quickly 
on account, id tire \1 est wiiul-s. 

Leaves sujrplied 

9 ind.s. 31 SIS. 

wasted 

2 „ 10 „ 

( oeouits 

d}- .seers. 

Appproximate tuimbei of the eocoon.s 

14,.j03. 


Twenty -five cocoons (pierced) taken at random weigh as 
follows : — 


l B‘0 gvaiufj. 

\ .. "‘V> 

1 weighs G'8 

1 67 „ 

2 weigh 0‘6 -5 
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4 weigli 6’4 grains. 

2 „ 6-3 „ 

2 ,, 6-2 „ 

3 „ 6 ‘I 

I weighfi Tj-S ,, 

1 „ 


Average G'o or 1.077 to the lb 
'I’he last was conipo$ 0 ‘.l of : 


rii[)a ease I'A 

Larval skin '2 

Cocoon 3*7 

(Floss ‘So) 

(Shell 2-S.‘)l 


Twenty-five unpierced cocoons, dead and dried, weiglied as 
follows : — 

19*1, IS’7, 18 0. 17*9, 17*7, 17 o, lO l). 10‘9. I 'cA !.‘)*3. UA. il’O. liCT. CCT. lA X 13 :C i.'CO. 
12*8, I2 :l, 12*3, 11 ‘8. 11-6, 1 1 “2, ID'S. 10' 1. 


Average 14*4, or about 487 

to the lb. 

The heaviest was composed es 

follows : — 

Pti])a 

12'1| 

l^arval 

8kiu -3’ 

( '(KH^OIl 

()-4| 

t Fiu.-s 

215) 

t Shell 

4-25) 

The lightest : 

Pupa 

:,-h| 

lau'val 

skin -3 ' 

Cuctaiii 

1-2 1 

(F1<h.s 

1-2) 

(Shell 

3'0l 


Kigurcs of the weights of live unpierced cocoons are gi\'en 
above ; others are : 


Pupa 

30 '9 1 

Larval i^kui 

*25 

Co conn 

5*25 ! 

(Floss 

1*5} 

(Shell 

3-7) 

Pupa 

'iQ*% ^ 

LaxV'jl Hh\v\ 


Cocoon 

5'()] 


Below are given some more figures showing the percentage of 
larval and pupal exuvia in the yiierccd cocoons. 



W'ciLfht of silk obtained from .same before 
Weight of [>ierct‘d coeoon. ' boiling (('.<>,, excluding the empiy pupa 

eaao and the last larval moult}- 


6-2 grs 

a 

8-2 

fi-8 „ 
fi 

0-2 „ 

7'.) ,, 

“>‘4 

. 42-2 

A lot of 100 cocoon.s weighing 041 grains contained .o40 gr.s. of silk. 

Therefore on an average the 'weight of the empty pupa cases 
and the last larval moults (which remain inside the pierced cocoons) 
is about 1(1 per cent, of the weight of the pierced cocoons. The 
same percentage is observed when larger numbers of cocoons are 
taken. 

The following table gives figures for six worms of which the 
sex was noted : 

Nu. Maxiniiitn %\ciglit of larva. 8cx of Moth 

I H4 1 h’ cm ale 

\ 1 V. 


History of the Pusa Broods. 

The following account of broods gives the periods at different 
seasons, as well as other important facts : - 

First Brood. — 25th ^Tarch 1907, seven couples of moths 
liatched from cocoons obtained in Kamrup, Assam. They laid 
about 2,000 eggs (by weight) between the 27th and 31st .Afar eh. 
These eggs hatclied between the 4th and lOth of April, the worms 
spun cocoons between the 20th and 28th April and moths emerged 
again from the 7th to 15th April. (One moth laid 415 eggs, another 
188, another 354 ; the average for well-fed healthy moths is about 


Wmight of silk only. 


o-O 

rv\ 

ryi 

A-.i 


:>M grs, 
"y ,, 
7-1 

4‘9 

3- 7 

6-4 „ 

4- 2 .. 
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aOO. Four individual worms of this brood were recorded separ- 
ately ; 

Kggslaid .. .. .. si'iir. :ii-iu :ijui. 

hatched .. .. .. 8'IV. HIV. HlV. hIV. 

Cocoon formed .. .. 2h'lV. id IV. 2i) lV. 2fi-|V. 

Moth eraci-f'ed . . .. .. ir)-V. 14 V. I 4 V. U \\ 

days. 44 dayn. 44 days. 44 days. 
n-V to 

. 17-V to 22- V. 

. r>.Vl to 17-V]. 

. 22 VI to 27-Vl. 

44 days. 

In this brood the cocoons were small, 4,000 to tlie seer, owing 
to the difficulty of getting food which had to be caited ti\’e miles 
and which was not fed fresh to the worms, owing to the time taken 
in carting and to its not being procurable as wanted. About 40,000 
cocoons were obtained. 


Sf C&nd Brood. 

Eggs laid 
„ hatched 
(,^ocoons formed 
Moth.s emerged 


Third Brood, 

Eggs laid 
.. hatched 
(!ocoons formed 
Moths emerged 

In this brood, 13,278 cocoons were obtained, but a\)ou\. 700 
moths failed to emerge from the cocoons (a sign of weakness) and 
rats ate or cut about 950, Nearly 500 worms died before s])inning, 
mostl}^ when quite young. The cocoons were larger, tlic worins 
being fed from a plot of castor nearer at hand and about 2,500 
went to the seer. About lOj maunds of leaf were fed to this hvoocl, 
thus making about 83 maunds of leaf to 100,000 worms which would 
produce a maund of piei'ced cocoons. For this luood, details arc 
given of the daily food supplied, as a guide to the amount requiFcd, 
which of course increases as the woians increase in size. 

h-VU Leave.s .. •. ^Uecr.s. 14 elutlucks. 

10 -VTI Jx’fivcs . . . . '"J 

Wastage 11 .* 


24-Vl to l-Vll 

i-vii to a-vn. 

17-VII to 27- VII. 

2 VHl to M-Vlll, 



4o 
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Kxoremont 



5 chitfack 

1)-Vri Leaves 


] 2 seers. 


Wastasre 



12 ■ „ 

Rxcreitienl 



10 

12-Vn Leaves 


H „ 


\\'as(-agc 


I 

2 

Excrement 


1 .. 

2 

13-Vir Leaves .. 


11 M 

8 „ 

Wastage 


1 .. 


Excrerncnl 


1 .. 

6 

I4-Vf[ I.eaves .. 


17 .. 

10 

Wastag(“ 


1 .. 

4 

Excrement 


1 .. 

2 

1 VI r Leaves .. 


22 


Wastage 



n 

Exereincnf 


1 

« 

KLA'II Leaves 


41 .. 

13 

Wastage 


2 „ 

(> 

Exeiamient 


0 .. 


17- VII Leaves .. 


41 .. 

10 

a stage 


3 

10 

h]x creme nt 


12 .. 


iSpiiining eomni(“iie( 

d (.')0()Spim). 


18 Vll Leaves . . 


30 .. 

10 

Wastage 


.3 ,. 

8 

I'Lxerenieiil 

Spiitniiig <-niitiiiiie(I (77ti S})m)). 

' •’ 


10-Vir Leaves .. 
I'Lvei'enieiit 

and 

2,') 

10 

W'astage 


1^0 „ 

8 

tSpimiiiig eotitiinie(l (I ,(J!)0 Spun]. 


20- VI I Leaves .. 


J4 

4 

Wastage 


7 

iO 

E vei'canciit 
Dead III 


0 .. 

0 

21-V^II Lea\es .. 


:n .. 

14 

'»Vast;ig(> 



10 

Exeremeiit 


1 ;■! 

2 

8pitjning <'<>titi)nie<l (l.aon sfnm 
Dead SO, 

'• 


22- VII Leaves .. 


;i(i 

0 

Wastage* 


10 .. 

4 

IvxereitM'iit 


10 . 

12 

Spinning ec'ntinued (1.+4I Spun). 

D<*a(l 107. 


2:LV1I Leaves .. 


37 .. 

0 , 

^^'astage 


S , 

7 

ICxerement 

Spinning contimied (SOO Spun). 


14 

Dciul 73 (partly eaten bv rats). 


24 VIf Leave*? .. 


40 seers. 

l-’l 

Wastage 


4 .. 

12 

Exeremenl 


0 V 

0 



LEBROY AX1) CHOSM. 

Spinniri^f contiiuu cl (1,200 Spun). 

Dentl 24. 

4 cutuii by lats. 

5 died at moult. 

IT) diseased. 

2r> Vll Leaves .. ., lo seer;. 

Wastage . . !» ., 

Excrement . . d 

Spinning continued (1,200 Spun), 

Dead ; .'i failed to spin, 

6 ; rats ate them, 
failed to moult, 

111 diseased. 

20^11 Loaves ., .. li seers 

Wastage . . 

Excrement , . Il .. 

Spinning continued (l.dlld Spun) 

Dead: 12; rats ate tliein, 

II failed to nio\dt 
111 could not Sian 
10 diseased. 

27 -VI I Leaves , . . , 4 seetv 

Wastage . . 1 sect' 

Excrement 

Spinning eoiitiniied (34(1 Spun). 

Dead ; 8 ; rats ate them. 

12 could Hot .s])in. 

The above figures show several iiiteresliDg point. s ; they are 
not complete for the whole brood, but they sliow liow the feeding 
has to be done and what weight of matter is obtained as exerement 
and wastage which should all go back to tin* land as mamn-e. 'riio 
disease was also a distinct factor both in worms that declined to spin 


4-VMl to l!!-VIIL 
lO-Vil I to 20-VlI 1. 
2ti-VIII to iO-IX. 
lO-lX to2ti-IX. 


days. 

For this brood, 49,000 eggs by weight were kept ; 100 eggs weigh 
2-5 grains. Only 25,000 cocoons were obtained since over 20,000 
worms died before or at the first moult, 1,500 died when full-grown, 
and 1,000 could not spin. To secure the 9.1 seers of cocoons, IB 


and those that died at moults. 

Fotn fh llruol. 

Eggs laid 
Eggs hatched 
(.locoons formed 
Moths emerged 


4 chittacks. 
4 



42 


t:RI SILK. 


maunds 37 seers of leaf were supplied, giving only 76 maunds 
of leaf to the maund of silk ; there was thus no real loss, 
estimating from the amount of leaf used. 

The following is the detailed record of each day : — 

Kgws. Larvte hatc'hed. Pupated. K merged. 

4 to 19 Aug. 10 to 2(5 Aug. 26 Aug. to 10 Sept. 10 to 26 Sept. 









r 






Worms which 


F(xm1 

supplied. 

Food wasted. 

Excrement 


Dead. 

Picked for 

: could not spin 













spinning. 

picked. 


Md. 

sr. ell. 

Md. 

r. ch. 

Md. s 

r. ch 





14.VUI 

0 

5 

14 

0 

0 

6 








\r, vui , 

0 

" 

0 

0 

1 

8 








16-V\U 1 

0 

5 

12 

0 

4 

0 

1 







17-vni 

0 

6 

4 

0 

:5 

8 








18 VUI 

0 

7 

0 

0 

d 

0 





21 



\6-vni 

0 

U 

14 

0 

2 

0 

1 




2.1 



20 vni 


IS 

0 

0 

2 

0 


0 

0 

;5 

:50 



21 VIU 

0 

2-2 

0 

0 

'.5 

8 


0 

1 

8 

22 



22-Vm 


21 

0 

0 

4 

0 

0 

2 

0 

;v.5 



2:5- VTU 

0 

26 

0 

0 

.5 



0 

4 

0 

40 



24- VUI 

1 

6 

0 

0 

:5 

0 

0 


0 

■10 



2.“> VI 1 1 

1 

12 

0 

0 

:l 



0 


8 

91 



26-Vin 

1 

24 

0 

0 

1 



0 

6 

12 

80 

1,200 


27-VlU 

2 

0 

0 

0 

12 

0 

0 

20 

8 

74 

2,400 


28- VI 11 

L 

i:i 

8 

0 

22 

0 

0 

14 

0 

14 

5,000 


20 VI 11 

1 

8 

S 

(1 

12 


0 

IS 

0 

73 

5,200 

10 

:{0-Vni 

0 

:{2 

0 

0 

10 

0 

0 

6 

0 

81 

2,000 

6.1 

;M-vni 

0 

'M\ 

0 

0 

4 

0 

0 

8 

0 

78 

1,000 


l-IX 

0 

:i8 

8 

0 

6 

0 


7 

0 

80 

.‘500 


2 IX 

1 

12 

12 

0 

4 

2 

! 0 

12 

4 

83 

;)00 

7.3 

:MX 

0 

.‘56 

0 

0 

7 



0 

l."> 

2 

: 91 

1,600 

21 

4- IX 

0 

21 

0 

0 

7 

12 

0 

i:i 

8 

i 31 

2,400 

3M 

• >-I X 

0 

19 

0 

0 

a 

8 

i 

u 

0 

! 2.5 

2,100 

Ul 

6 1 X 

0 

() 

0 

0 

4 


2 

0 

4 

0 

22 

800 

.56 

7 l\ 

(1 

2 

8 

0 

1 


5 

1 0 

0 

12 

15 

260 

25 

■SIX 

0 

0 

12 

0 


0 

0 

0 

8 

19 

125 

10 

0 IX 

0 

0 

6 

: 0 

0 


{ 

0 

0 

9, 

5 

60 

18 

KMX 

0 

0 

0 








11 




Fifth 
Eggs lai<l 
,, hatclied 
{.'ocnons formed 
Moths emerged 


i:i-ix to 2n-ix. 

20- 1 X to :lx, 
5'X to 26- X. 

21 - X to 16- XI. 


To this brood about fifty maunds of leaf were given, about 

76.000 cocoons were obtained, but about 45,000 worms died, 

30.000 just before pupation ; this was due to overcrowding, as 
an attempt was being made to get as large a brood as the rearing 
house could take, and secondly, to the difficulty of getting food, 



LEPROY .\Nt> GHOSH. 


as it had to be collected from villages miles away, was hours on the 
road and could only be got twice a day. Overcrowding, lack 
of attention, irregular feeding and fenueiiting food played havoc 
with the worms and the cocoons only weighed 4,000 to the seer. 

The detailed record is as follows : — 


13 to 2(> Sept. Hatche<l 21 Sept, to 3 Get. Pupatecl 5 to 2t5 OeC Moths 2U)i (. to Irt Xov. 


Diite. 

Food sxipphed. 

Food 


Fxcri'intiit. 

Dead. 

Picked for 
spinning. 



Md. 

sr. 

eh. 

Md. 

sr. 

eh. 

Md. 

S1‘. 

ill. 




2:MX 

0 

2 

8 







10 



ms 

0 

a 

0 

0 

0 

8 




27 



2.>-l X 

0 

10 

8 

0 

2 

0 




S7 



26- IX 

0 

11 

2 

0 

I 

14 

:i 

1 


07 



27-1 X 

0 

28 

12 

0 

a 

8 

0 

2 

2 

.71 



2S- 1 X 

0 

:ir> 

8 

0 

7 

0 

0 

2 

4 

•51 



20 IX 

0 

as 

4 

0 

8 

s 

0 

1 

2 

10 



:10IX 

1 

14 

4 

0 

(i 

8 

0 

17 

0 

87 



IX 

1 

a2 

0 

0 

7 

12 

0 

2G 

1 

<Hi 


F)) to this flute 

2-X 

2 

1 

12 

0 

a 

H 

0 

27 

0 

112 


U'iiYCS were 

:{-X 

2 

20 

8 

0 

4 

8 

0 

28 

4 



got from ihe 

4-X 

2 

ati 

1 

0 

7 ) 

4 

0 

34 

12 

147 


i} aeiv plot. 

.vX 

2 

21 

4 

0 

a 

0 

0 

31 


200 

StHJ 


« X 

1 

a 

0 

i 0 

2 

12 

0 

22 

12 

221 

7,400 


T-X 

2 

1-2 

0 

0 

a 

4 

0 

aa 

4 

201 

8,870 


S-X 

1 

28 

0 

i 0 

;■) 

12 

0 

14 

12 

as2 

8.000 


0 \ 

t 

ao 

0 







2.000 

2,2.->0 


10-X 

1 

20 

0 i 







4,080 

2 2(X1 


ll-X ' 

1 

20 

0 

0 

0 

0 

, 0 

11 

0 ! 

2 370 

700 


12-X 1 

1 

20 

0 

0 

8 

0 

, 0 

la 

0 i 

200 

.700 


i:t-X 

1 

2(i 

0 

0 

('» 

8 

0 

1 () 

12 j 

370 

, 1 50 


u X ! 

i 1 

ao 

0 

0 

0 

0 

0 

10 

0 

304 



lo-X 1 

2 

17 

0 

0 

a 

0 ' 

0 

17 

0 

270 

07 


10 X ' 

2 

0 

0 

1 0 

.7 

0 

0 

20 


;‘)43 

820 


17-X 

■2 

2 

0 

0 

2 

0 

0 

20 

s ! 

(i07 

3,5(K1 


18-X 

1 

20 

0 

0 

4 

0 

0 

10 

() ' 

700 

.5,300 


lO-X 

1 

10 

0 

i 0 

a 

0 

tl 

11 

0 

000 

7,300 


2<)-X 

1 

20 

0 

0 

4 

0 

0 

1.' 

0 

L.700 

2,000 


21-X 

2 

ai 

0 

: 0 

7 

0 

0 

17 

0 

2..710 

2,0(XJ 


22- X 

1 

22 

0 

' 0 

ai 

0 

0 

21 

0 

0.200 

2,10.1 

1 

2:{-X 

j 

5 

0 

0 

18 

0 

! 0 

K) 

0 

7.(H)0 

2,000 


24- X 

0 

32 

0 

0 

22 

0 

' 0 

12 

0 

3,000 

3,100 

2r)-x 

tj 

20 

0 

0 

10 

0 

0 

8 

0 

.7 237 

1,300 


Sixth Brood , — There being little castor available, small broods 
were kept, and an attempt was made to apace them out so that 
there should be always some in all stages, and not iminonae numbers 
in one stage, all requiring immense quantities of food at once as they 
got mature. 


11 ERI SILK. 



Eggg laid. j 

l!/ggs hatched. 

Cocoons formed. 

[ Moths emerged. 

(1) 

(2) Jt, (d) 

(4) 

(•>) 

2 : 1 - X 

2- XI 

9'Xi 

l-lto 22*XI 

l-Xl 

!)*Xf 

22- X[ 

28-Xttob-XIl 

27-Xrto2-XIX 1 
10to22-XlI 1 

8 to 26-1 

26-1 to 3- 1 [. 

*atoJ6-l-08 
*17 to 28-1 
■ 2S-II (first) 
10-ni (fustl 


Date. 1 

1 

I'otxl supplied. 

Leaves 

wasted. ; 

Excrement. 

J>ead. 

How many picked 
for Bpirmiug. 


.. 

_ 



— 

-- 








vid. 

•sr. 

ch. 

Md, 

sr. ch. 

Md. 

sr. 

ch. 



2-XI ' 

0 

0 

i 









.‘{-XI i 

0 

0 

1 







2 


1X1 : 

l> 

(1 

I 







li 


■VXl : 

0 

0 

2 







> 


6- XI ' 

u 

0 

2 







4 


7-XI ' 

d 

{) 

4 







li 


S-Xl : 

0 

II 

-.5 







18 


b-X! 

0 

II 

4 







4 


lo X 1 

{1 

0 

4 







2 


n XI 

i} 

(1 

4 







4 


12X1 

0 

0 

4 







4 


1:5 X! 

1) 

11 

4.i 

0 

0 

1 




U (4 cut bv 


ll-Xl : 

0 

II 


(1 

d 





soinethitigi. 

4 


i.'j-x: ' 

II 

II 

4,1 

11 

1) 

i i 




1 


Ifi-Xl 

u 

0 

7 

0 

0 

11 

0 

0 

.1 



IT- XI 

0 

0 

8 

0 

0 

1.'. 

d 

0 

I 

2 


IS-XI 

0 

1) 

14 

0 

0 

1 

d 

0 

1 

2 


U)-X1 

0 

1) 

7 




0 

0 

H 



'20-Xl 

21-XI 

II 

IJ 

7 

II 

{) 


0 

II 

[ 

4 

1 


22-XI 

0 

1 

4 

d 

0 

2 1 

0 

u 

J 



2:l-Xf 

t> 

1 

1-2 

- d 

d 

S 

0 

0 

4 

1 


■24 XI 

II 

■1 

4 

II 

(1 

d 

0 

II 

bi 

.4 


25- XI 

(1 

1 

s 

d 

(1 

:{ 

d 

0 

.7 



2f> XI 

II 

1 

12 

(1 

0 

4' 

1) 

(1 

() 

4 could not 

ton 

27 XI 

II 

1 

14 

(1 

1) 


0 

(1 

p 

moult. 

2(1.7 

L^'J-Xl 

II 

1 

Id 

(1 

0 

,71 

1 (■) 

II 

II 


216 

•20 XI 

II 

(1 

d 

II 

d 

li ' 

d 

f) 

D 


.57 

40 .XI 

0 

II 

4.', 

II 

0 

41 

II 

(1 


i 

24 

Dxn 

II 

(1 

r 

d 

(1 

li 

II 

(1 

I 

1 cut by 

d 

2- XU 

n 

n 

' 







something. 
11 mi.«ser|. 


:i-.Xll 









■ 









ToTAr 0 18 \ . 0 


81 o: 0 :l 4i 


674 cocoons in all : 


6 sent to I. E.; they also spun. 
2 could not spin. 


* Thi'si' «t'ir artiHrially Initried by hc^atitig iti a closed moist chamber. 77 seers of leaf were 
ppliecl and 1 seer o( I'ocooiis secured : the detailed records art^ attached. 


LKFROY AND C.UOSll. 


Moths (except 81) emerged by heating between 0 ami 16-1-08. 
Three cocoons spun on 1 -XII were kept separate and not heatcil. 
:t[oths came out from these between 21 to 24-1-08. 


1,000 eggs kept by weiglit. Liiid 2 Nov. Hatched 9 Nov. 1 19 did not h.ilcli. 


Date. Food supplied. Food wastoil. Excremeul, 


^ *^'*^*’ tor spinning. 



Mil. 

sr. eh. 

yul 

sr. 

ell. 

M(5. 

sr. eh. 


!) XI 

0 

0 

1 








10- XI 

0 

0 

1 








11 XI 

0 

0 

2 







1 2 

12-XI 

(.) 

0 

2 








i:j-Xl 

0 

0 

2 

0 

0 

1 




A 

ii-xr 

0 

0 

2 

0 

0 

\ 




V'l 

1.5 xt 

0 

0 

2 

0 

0 

1 

i 

1 





u;-xi ^ 

17-Xl i 

0 

0 

0 

0 

2 

2 

0 

0 

0 

0 




IS 

1 i 

la-xi 

0 

0 

2iL 

0 

0 

h 




\ 4 

1 

J9-XI ; 

0 

0 

r 

0 

0 

11 




i 

20-XI : 

(2nd moult) 



o' 


0 



1 2 

21-XT j 

0 

0 

2 : 

0 

h 

0 

h 


22- XI . 

0 

0 

3 

0 

0 

1 

0 

0 


4 

4 

23-Xl 1 

0 

0 

3 : 

0 

0 


0 

0 

V 

4 

24-XT ; 

0 

0 

3 ; 

0 

0 

i 

0 

0 

]■ 

2 

2.5-XI 

(3rd moult) 



0 

i 





2(5X1 

0 

0 

3 i 

0 





27- XI 

0 

(3 

0 

0 

0 

1. 

0 

1 

iiO 
•2 1 


28- XT 

29- Xl 

U 

0 

0 

0 

10 : 
0 

0 

0 

0 

0 

1 

1 

0 

0 

0 

0 

4 

f> 

30-Xl i 
1 XII i 

0 

0 

0 

0 

1 

1 

0 

0 

u 

0 

0 


4th moult. 

2- XII j 

3- XI I ! 

0 

0 

0 

0 

1 

fi 1 
13 : 

0 

0 

0 

0 

21 

2" 

0 

0 

0 

0 

\ 

23 destroyed. 

4,X[T 


0 ' 

0 

0 

'U 

0 

0 

\ 

5 niissiiig. 

5- XII 

0 

0 

13 

0 

0 

\\ 

0 

0 

1 X 

2 Tuis-sing. 

r. XU 

0 

1 

0 

0 

0 

21 

0 

0 

2\ 

1 

7 XU 

0 

1 

4 

0 

0 

2l 

0 

0 



8-XU 

0 

1 

4 

0 

0 

2l 

0 

0 

4 

1 

O-XIl 

i 0 

1 

1 

4 

0 

0 

31 

0 

0 

1 


10- XI I 

1 0 

4 

0 

0 

4 

0 

0 

2 rat cut- 

11 XU 

0 

1 

4 

0 

0 

3 

0 

0 



12- XII 

0 

0 

10 

0 

0 

2 

0 

0 

3 


13- XU 

, 0 

0 

3 

0 

0 

1 

0 

0 

1 


14-XU 


0 

2 

0 

0 

i 

0 

0 


1 

15-XII 

! 0 

0 

2 

0 

0 

1 

0 

0 

s 

2 

1 K 

1(3X11 

1 0 

0 

U 

0 

0 

1 

0 

0 

\ 


17 XU 

! 0 

0 

U 

0 

0 

\\ 

i 

, 0 

0 

i 

1' 

18- XII 

i 0 

0 

1| 

0 

0 

\ 

n 

0 

1 


lO-XII 

^ 0 

0 

J 

i 0 

0 

t 

0 

0 

8 

4 

20- XI I 

I 0 

0 

•1 

1 0 

0 

4' 

0 

0 

ft 

4 

21. XII 

i 0 

0 

1 

0 

0 







591 coiiuted living 
to day. 


.5()8 counted living ; 
re.st cut & eaten 
by rats. 

4 sent tu ofliee as 
diseased living. 


IH ; 5,5-1 livinir 

m 

147 

74 

24 

in 

0 

1.5 

4 

4 ; 20 counted 

living. 


22 - XII ! 0 0 too 

23 - XlI : 0 0 i 

24 - XII ! 

2 a XII i 


3 

2 

0 



1,000 eg »3 -Till 2 \ov. — kept by counting. Hatched 9 Nov. 89 did not hatch. 


[)ato. 


9- Xi 

10- XL 

11- X] 
12 XI 
i:i-XI 
14 XI 

irj-xr 

lli X! 
17-Xf 
i«-XL 
!‘)-XL 
20- XI 
21 XI 
22- XI 
2:l-XI 

24- XI 
2.'j-xr 
20- XI 
27- XI 

25- XI 
29 XI 
;10-X1 

1- Xll 

2- XII 
;i-XII 

4-XU 

n-xn 


0-XII 

7- XIl 

8- XII 

9- Xll 

10- XlI 

11- xir 

12- XlI 

i:i-xi r 

14-X[[ 

iri-xn 

lO-XTI 

17-XIl 

I8.XTI 

19- XTT 

20- Xll 

21- XlI 

22- Xir 
33-XtT 
24.x IT 
2.5- X IT 


0 0 1 

0 0 I 

0 0 2 

0 0 2 

0 0 2 

0 0 2 

0 0 2 

0 0 2 

0 (j 2 

0 (> 

(I 0 


1^ 

0 (V 2 

u 0 :i 
0 0 S'. 
0 0 .1 

0 0 2 
0 0 7 
0 0 12 
0 0 15 
0 0 1 
0 0 1 ^ 
0 0 5 ' 
0 0 IS 

0 1 0 
0 I 0 


0 L 0 

(J 1 8 

0 1 8 

0 1 s 
0 1 8 
0 i 4 
0 0 15 
0 0 0 
0 0 S 
0 0 3 
0 0 2 
0 0 2 
0 0 2 
0 0 I 
0 0 ^ 
0 0 S 

0 0 I 

1 0 0 i 


Food 

•asteri. 

Exorement. 

Don f] . 

Picked for 
spinning. 

1. sr. eh. 

.Md. 

sr, ch. 



o' 



1 

4 


0 j 



3 


0 1 



:i 


0 ! 



(i 


0 », 



iO 


0 1 





0 1 





o’ 

0 

0 i 

() 


0 

0 

0 \ 

() 


0 .* 

0 

0 1 

1 


(1 i 

0 

0 \ 






9 


o’ J.V 

0 

o' \ 

1 


i| 

0 

0 li 

*2 


0 2 

0 

0 l‘l 

4 

f 

0 2.V 

0 

0 l.t 


.. 

(»* 1' 

0 

o’ \ 

2 


(I 1 1 

0 

0 1 

2 cut by 
I'at. 


0 s 

0 

0 1 



0 2^ 

ft 

0 [) 

29 (Mit 

1 dead. 


0 ;u 

0 

0 s 

.3.3 cut 

4 drurl. 


0 4^ 

0 

0 s 

21 cut 

4 dead. 


0 5.V 

0 

0 3 

11 eut 

2 dead. 


0 .a 

0 

0 

12 cut 


0 ih 

0 

0 7 

4 cut 


0 4' 

0 

0 oi 


20 

0 4 

0 

0 5 

1 dear! 

159 

0 2 

0 

t) 1 

3 

205 

0 1 

0 

0 i 


67 

0 i 

0 

0 .i 


39 

0 I 

0 

0 :[ 


17 

' 0 =' 

0 

0 \ 

2 ' 

15 

' 0 \ 

0 

0 1 

i 

30 

» 0 ' 

0 

0 i 


14 

* 0 ] 

0 

0 i 

] 

4 

• 0 ,j. 



'2 

8 

' 0 ; 




7 




1 





1 

1 



Remarks. 


Second tiionil. 

'I'hird inoidi. 

Fourth moult. 


704 counter! livnng. 
070 

fiOO „ „ 

054 

Rats poisoMprl. 
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2,000 kept (by weight). Eaid 0 Ntiv. Hatched night 


Date. |l 

vMid supplied. F 

i 

ood wasted. 

Excrement, i 


Md. sr 

ch. 

Sid. sr. ch. 

Md. sr. 

4i. ' 

23-Xl 

0 

0 1 





24- XI 

0 

0 1 

0 0 J 




20-Xl 

0 

0 u 

0 0 1 




20-XI 

0 

0 u 

0 0 




27-XI 

0 

0 U 

0 0 .1 




28-XI 







2<>-Xl 







;10-X1 

0 * 

0 1 





1 xn 

0 

0 u 

0 0 I 




2- XII 

0 

0 1.V 

0 0 X 




;!.XU 

0 

0 2 

0 0 




4-XVI 

0 

0 4 

0 0 ] 




o-Xll 

0 

0 4 

0 0 U 




(j-Xll 

0 

0 3 

0 0 !' 




7X11 

0 

0 2 

0 0 1 




S-Xll 







‘J-XII 

0 

0 2 

6 0 1 




lO-XlI 

0 

0 3 

0 0 Hi 

0 

0 

1 

U-Xll 

0 

0 3 

0 0 1 

0 

0 

I 

12-Xll 

0 

0 4 

0 0 1 

0 

0 

1 

i;i-Xli 

0 

0 6 

0 0 ^ 

0 

0 

1 

V 

u-xu 

0 

0 6 

0 0 U 

0 

0 

y 

1')-X1I 

0 

0 4 

0 0 1 

0 

0 

.( 

Itt-XIl 







i7-xn 

0 

0 3 

0* 0 Ij: 

0 

0 

v 

18-XlI 

0 

0 2 

0 0 .V 

0 

0 

V 

Ul-Xll 

0 

0 3 

0 0 i 

0 

0 

1 

20-Xll 

0 

0 n 

0 0 >, 

0 

0 

h 

21 -XU 

0 

0 5 

0 0 1- 

0 

0 

L 

22- XU 

0 

0 .1 

0 0 3. 

0 

() 


23-Xa 



0 0 3 




24-Xll 

1 

/ 


0 0 3_ 

' 0 

0 

] 

2r>-XU 

\ 






2(\-xn 

i 0 

0 i 





27 -XU 

1 0 

0 2 





28-XI! 

i ^ 

0 5 

0 0 i ’ 

i o’ 

0 

\ 

29-Xn 

0 

0 6 

0 0 1 

0 

0 

-3 

30X11 

0 

0 0 

0 0 u 

' 0 

0 

H, 

31X11 

0 

0 12 

0 0 H, 




I-I-08 

0 

0 12 

0 0 u 

; o' 

*0 

u 

2-1 

0 

0 12 

0 0 u 

i 0 

0 

u 

3-1 

0 

0 13 

0 0 2 

(1 

0 

u 

4-1 

0 

0 15 

0 0 2.1 

0 

0 

u 

5-1 

0 

1 0 

0 0 31: 

0 

0 

Vi 

-i-I 

0 

1 0 

2^ 

0 

0 

n 

J7-I 

0 

1 0 

3 

0 

0 


8-1 

0 

1 0 

0 0 34 

0 

0 

2i 

t>-[ 

0 

0 15 

0 0 34 

0 

0 

24 

lO-l 

0 

0 10 

0 0 3i 

0 

0 

2" 

U-I 

0 

0 8 

0 0 44 

0 

0 

u 

12-1 

0 

0 4 

0 0 3 

tt 

t! 

1 

13-1 

0 

0 2 

0 0 1 

0 

0 

4 

14-1 

t 

0 1 

0 0 { 

0 

0 


15-1 

0 

0 1 

0 0 1 

0 

0 

1 

16-1 

1 6 

0 i 

0 0 1 

0 

0 

1 

17-1 

! 0 

0 i 

0 0 . . 

I 




Picked for 
spinning. 


4 

1 

2 

I 


’fi 

*8 


;4 

1 

i 


3 

s 

07 

1 121 
102 

30 

In 

' 0 


1 


22 Nov. 


Hl'MAKKs. 


Kirsi moult. 

.‘>2! rotiiUet! livinii. 

I 

Soi'ond moult, 

Tliird iiioull. 
r)I2 c:Oiuit«Ml living. 


Fout'th moult, 

( '<SUn1s up to TIKUlIt 
Gounts up to moult. 
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ERT STLK. 


MM 1:! Htill li\ inf? — arc full-groivTi — not caring al«> not ^spinning probably on acccuii: 

ot extreme cold. 


2(j-I ^ 


About 550 eggs laid between n to 22 Nov. were kept. They hatched between 28 Nov. and 9 Dec. 
412 worms were found to be living on 18 Dec., some in the first and some in the second stage* 


Date. 

Food 

suji[>iiecl. 

Food wasted. 

Excrement, 

Dead, 

Picked foT 
spinning. 

Rjsmarks. 


Md- 

sr. 

ell. 

.\fd 

Sf. 

eh, 

Md. 

sr 

rh. 




IS-XTI 












412 counted living. 

19-xn 

0 

1) 

1 

(( 

0 

1 

1) 

0 


3 



20 XII 

0 

0 

n 

H 

0 

0 

X 

0 

0 

I 

2 



2i-xu 

(1 

0 

0 

0 


0 

0 

1 

4 



22.xn 

0 

0 

2 

0 

0 

J 

0 

0 


2 



2:!-Xll 

(1 

0 


0 

0 

L 

0 

0 

4 

\ 



24-Xf[ 

0 

0 

2 

0 

0 

I 

0 

0 

1 

4 

! 

25- XH 

0 

0 

2 

0 

(1 

3 

0 

0 

1 

4 

1 

20X11 

0 

0 

2 

0 

0 

I 

0 

0 

J. 



27-XII 

0 

0 

2 

0 

0 

r 

0 

0 


5 



2S XII 

0 

0 

2 

0 

0 


0 

0 

1 




29-Xll 

0 

0 


0 

0 

i 

0 

0 


i 



;jo-Xll 

0 

0 

.V 

0 

0 


n 

0 





.‘U XJI 

0 

0 

u 

0 

0 

1 

1) 

0 


1 



l-l 

0 

0 

2 

0 

0 


0 

0 





2-1 



2 

0 

(1 

1 

0 

0 

? 

T 

i 



3d 

0 

0 

3 

0 

(1 

1 

0 

0 


i 



4-1 

0 

0 

3 

0 

0 

4 

0 

0 


2 




0 

0 

4 

{) 

0 

1 

0 

0 

h 

1 



(id 

0 

0 

4 

0 

0 

1 

0 

0 

3 




7-1 

(1 

0 

4 

0 

0 

3 

0 

0 

1 

2 



8 1 

0 

0 

4 

0 

(I 

ll 

(1 

0 

i 

1 

.... 


9d 

0 

0 

3 

0 

0 


0 

0 




Resting for moult. 

10 1 

0 

0 

2 

0 

(1 

i 

0 

0 

1 

2 



lid 

0 

0 

} 

0 

0 

i 

0 

0 

1 

' 2 



12d 

0 

0 

2 

u 

(1 

4 

0 

0 


2 



r^d 

0 

0 

2 

0 

0 

J 

0 

0 

i 

J 



14-1 

0 

0 

4 

0 

0 


0 

0 

1 

1 



15-1 

0 

0 

4 

0 

0 

1 

0 

0 

1 

2 



lOd 

0 

0 

4 

0 

0 

1 

0 

0 

i 




17-1 

0 

0 

4 

0 

0 

I 

0 

0 

3 

-i. 

4 



iSd 

0 

0 

4 

0 

0 

i 

0 

0 

3 

:t 

2 

... 


19-1 

0 

0 

4 

0 

0 


0 

0 

3 

2 



20 I 

0 

0 

4 

0 

0 

] 

0 

0 

3 

■i 




21d 

0 

0 

4 

0 

0 

h 

0 

0 


r} 



22-1 

0 

0 

4 

u 

0 

4 

0 

0 





2‘M 

0 

0 

4 

0 

0 


0 

0 

i 




24-1 

0 

0 

4 

0 

0 

1 

0 

0 

i 

5 



25-1 

0 

0 

0 

0 

0 

u 

0 

0 

Ih 

5 



20-1 

i 0 

0 

12 

0 

0 

u 

0 

0 

2 

3 

*7 


27- [ 

0 

0 

12 

! 0 

0 

n 

0 

0 

n 

4 

15 


28-1 

0 

0 

ii : 

0 

0 

2,1 

0 

0 

2i 

15 

37 

11 out of the dead 

291 

0 

0 

71 ; 

0 

0 

H i 

0 

0 

I, I 

16 

41 

could not moult. 

30-1 

0 

0 

o" 

0 

0 

u 

0 

0 

r 

0 

28 


31-1 

0 

0 

.3 

0 

0 

u 

0 

0 

,5 

i o 

34 


1-XIl 

0 

0 

3 

0 

0 

i 

0 

0 

1 

, 1 + 

22 


2.XII 

0 

0 

2 

0 

0 

1 

0 

0 

h 

1 7 

22 


3 xri 

0 

0 

1 

0 

0 

1 

0 

0 

1 

9 

6 


4-XTI 










9 



Tot.\l 


10 

0 


2 

H 


1 

15 

161 

212 




LEFROY AND CiHOSII. 


4‘J 

33 were thrown away as they were neither eating nor spinuing. 
They were dying gradually. On cutting some of the worms whiOi 
were dying, masses of undigested food were found in the abdomen. 
No other symptoms of any disease could be made out. 

210 cocoons secured in all— 2 could not spin. 

Moths began to emerge 10 March. 

The first three lots of worms in the sixth brood were gi\'en arti- 
ficial heat in the pupal stage in order to liasten the emergence of the 
moths. The weather at the time was very cold, with cold winds )dow- 
iiig. and the temperature was as low as between 35°F. to 40^ F. Idie 
cocoons were kept in a closed chamber in which the temperature 
was kept up to 80°F, to 100° F., and a high degree of moisture was 
produced by heating water so that the wet bulb thermometer recoid- 
ed between 65 to 80. The results are shown below. 


pate when the 

Date of commencement of 

1 Da ( c of emergence of 

1 moths. 

i 

Duration of ilu 

onus spun 

the applieatiou of the 

pupal stage in 

cocoons. 

artificial heat. 

.lays. 

27-11-07 

7-1-08 

i 0-1-08 

42 

10-12-07 

7-1 -OS 

' 17-1-08 

:w 

IM2-07 

7-1-08 

i 

! 17-1-08 

27 


Date and hour. 

Dr}' bulb, 

Wet bulb. 

Per rent, of 
Jmmuiity. 

ks. 

7-1-08 noon 

7- 



Started. 

1 P.M 

81 

68 



2 P.M. 

81 

68 

4S% 


3 P.M 

83 

73 

60ro 


4 P.M. 

91 

76 

48% 


8-1-08 6 A-M. 

70 

59 

48% 


10 A.M. 

91 

74 

42% 


llA.M. 

95 

78 

44% 


12 noon 

96 

74 

32% 


2 P.M. 

100 

79 

3!r^ 


3 P.M. 

96 

76 

37% 

Lloihs emerged nigbt 8-1-08. 

0p.m 

93 

75 

40% ; 

50% ! 


0-1 -08 7 A.M. 

i 75 

Go 


lO .\.M. 

j 80 

70 ' 

58% 


1 p.M. to / 

4 P.M. ) 

90 

77 

53% 


„ 8 p.m. 

80 

70 

58^0 


10-1-08 8 A.M 

90 

74 

44% 


11 A.M. 

90 

81 

66% 


>, 4 P.M 

85 

75 

61% 


.. 10 P.M 

85 

75 

61% 



4 




DO 


ERI SILK. 


Date and lnnn'. 

Dry hu)l>. 

Wet bulb. 

Pei' cent, of 
humidity. 

Remarks, 

11-1-08 8 a.M. 

SO 

(C, 

41% 


1 P.M. 

SO 

70 



„ 4 P.M. 

sr, 

72 

rA% 


12-1-08 8 A.M. 

SO 

70 

.58% 


1 1 .A.M. 

sr, 

70 

049 ;^ 


,, 4 P..M. 

85 

7() 

04% 


1:M-U8 9 A.M. 

78 

09 

01% 


V 1 p.>r. 

84 

79 

i "^>% 


4 P.M. 

84 

79 

i 79% 


14-1-08 

82 

74 

I 


., noon 

8(j 

70 

' Kl% 


,, 4 P.M- 

SO 

70 

til% 

.A.fter this no records were kept 





for each day but the thermo- 
meters were watched so that 





the drj' bulb ranged between 
70 and 90 degrees and the 
w et bidh betAveen 60 and SO 
degrees. 

21-1-08 Stopped 






To the following no heat was applied and they were allowed 
bo conic out in the natural course. 


Pate when the worms spun ^ r f .i, Puration of pupal stage in 

cocoons I>a(e of rniorgence of moths. d-iv< 


1 Dec. 


I 

21 Jan. 

52 

8 .Tan. 


28 Eeb. 

51 

SEVt:MTn TTrioon — ■ 

Eggs kid. 

Eggs hatched. 

Worms spun. 

IMoths emerged. 

Jan. 

4 Eeb. 

11 Mch. 

31 Mch. 

*25 Jan. 

15 Eeb. 

20 Mch. 

8 Aph 

2 Mch. 

15 Me . 

9 Apl. 

25 Apl. 


In this brood, the effect of the disease on the weakly race 
is clearly seen ; many eggs failed to hatch ; many worms died and 
the results are very poor. 


* (The first lots hastened by incubation,) 





LEFROY AND GHOPSK. 


51 


2,000 eggs laid 11 Jan.— kept by Treight. Hatclicd 4 Feb. 350 did not haldi. 


1 )aie. 

Food sup- 
plied. 

Food wast- 
ed. 

Excrement. 

Dead. 

Picked for 
spinning. 

■ 

F KM ARKS, 


Md. 

sr. 

eh. i m. 

sr. 

I 

oh 

Md. 

sr. 

eh. 




4-11 

0 

0 











541 

0 

0 

A 










O-II 

0 

0 

f 

0 

0 

1 

0 

6 

i 




T-U 

0 

0 

i 

0 

0 

1- 

0 

0 

1 




8-IT 

0 

0 

1 

0 

0 

i 







O-II 

0 

0 

1 

0 

0 

i 




i.i 



10-11 

0 

0 

If 

0 

0 

3 

4 




12 



ll-Il 

0 

0 

2 

0 

0 

3 




12 



12 It 

0 

0 

2 

0 

0 

1 




10 



i;M[ 




0 

0 

1 




11 



14-11 










a 


Moult. 

1.1-11 

0 

0 

1 

0 

6 

1 







HI- [I 

0 

0 

I 

0 

0 

1 




10 



n-ir 

0 

0 

2 

0 

0 

1 




10 



IS-ll 

0 

0 

3 

0 

0 

i 




24 



19- IT 

0 

0 

3 

0 

0 

1 




17 



20-11 










19 


Moult, 

21-11 




0 

6 

u 




12 



2211 

0 

0 

6 

0 

0 

If 




14 



23 11 

0 

0 

G 

0 

0 

u 




10 



24-11 

0 

0 

0 

0 

0 

1 




10 



25- II 

0 

0 

•’> 







14 



20-11 










42 


Moult. 1.125 counted 

27-11 

0 

0 

0 

0 

0 

n 




7 


living. 

28-11 

0 

0 

9 

0 

0 

1 

U 

LI 

3 

5 


Contained in one bas- 













ket 2' diain. not 
overcrowded. 

29-11 

0 

0 

14 

0 

0 

1 

0 

0 

U 




1-1 IT 

0 

0 

12 

0 

0 

u 

0 

0 

1 

16 



2-m 

0 

0 

G 

0 

0 


0 

0 

52 

j 

; r>2 uhieh were lag- 











ging behind, reject- 
j ed . 



IMII 

0 

0 

i 









Moult. 

4-111 

0 

0 

10 1 

n 

' 0 

h 

0 

o' 





5-111 

0 

1 

« 1 

1 0 

0 





4 



6-III 1 

0 

1 

8 I 

1 0 

0 

si 




e 



7-111 

0 

2 

4 

0 

0 

2i 

■ 




,5483 

1 


85 rejected, they were 











lagging behind, 917 
counted left on 

7 Mch. 



&-111 

0 

2 

4 

0 

0 

3i 




2 



9-111 

0 

2 

4 

0 

0 

4 




3 



lO-lII 

0 

2 

3 

0 

0 

3^ 





no 


U-lIT 

0 

2 

0 

0 

0 

1 

4" 





261 


12-in 

0 

1 

12 

0 

8 




’ 0 

215 


13-111 

0 

0 

10 

0 

0 

a 




8 

' 197 


Mill 

0 

0 


0 

0 

H 

H 




3 + 24 

j 1 

1 

41 

24 rejected, not spun 

15-111 



0 

i 

0 




! 4 

1 

5, 



52 


ERI SILK. 


.^4,000 eggs laid between 20 to 30 .Jan. 
not hatch. 


Hatched between 13 to 18 Feb. About C, 100 did 


Date, 


20- n 

21 - II 
2LMI 

23- 11 

24- 11 

25- 11 
20-11 

27- 11 

28- 11 
29-11 


5-lir 

O-III 

7- 1II 

8- nr 

9- 1 J1 

10- III 
tl-IIl 

12-111 


Ut-Ul 

14-\U 

lO-IlI 

17-111 

J8-JII 

19- 111 

20- IIT 

21 - II I 

22- 111 

23- 111 

24- 111 

25- rrr 

26- in 

27- III 

28- 111 

29- III 

30- 111 ( 
31.111 

MV 


s Food suppliec 

. Food wastec 

. Exorcnicnl. 

8t. Cli 

Sr, Oh 

Sr. Ch, 

0 J 

M U 


0 U 

U 0 


0 3 

0 9 


0 u'i 

0 It 


9 8^ 

0 2l 


0 93 

0 24 


0 15 

0 34 


1 8 

0 U 


1 10 

0 4^ 


J 2 

0 .7i( 


0 12 

0 ,7 


1 0 

0 8j 


1 .7 

u 94 


1 1.7 

0 9 


2 0 

0 12 


3 12 

U 1.7 

! 

3 4 

0 10 


0 12 

U 13 


7 9.i 

1 4 

1 

7 8 

U 7 


7 1 

1 0 

1 

12 12 

! ti 

1 

20 12 

! 10 

I 

23 2 

2 .3 

} 

20 U 

2 4 

j 

20 tt 

2 7 

•• 

20 0 

2 S 

1 

" 1 

3 12 

i 

i 

! ! 

\ 45 10 \ 

4 0 1 

• 1 

40 2 

1 8 ' 

1 

40 10 

8 4 

! 

55 1 

8 10 

j 

51 10 

13 2 


4S 8 

8 0 


47 0 

10 0 


40 0 

12 0 


22 0 

0 u 


IS 0 

12 0 


14 0 

.7 0 


1.7 0 

4 0 


7 0 

31 0 


2 8 

21- 0 


1 .3 

0 10 


0 10 

0 iO 


0 0 

0 3 j 


j 0 24 

0 1 

_ " i 


Picked for 
spinning. 


Remarks. 


■H 

62 

300 

2.70 

121 

71 

15G 

140 

40 

01 

47 

1.39 

30 

m 

02 

197 

120 


403 

131 

152 


Mean percentage 
humidity at 8 
i..M. from Gth to 
J7th March is 
1 49%. 

, AlmOKt all dying 
at 3rd moult 
; unable to moult. 

I Almost all at 3rd 
J moult. Leaves 
j getting dry on 
I account of West 
' v;mds. 

I 

\ 


121 

83 

20 

1 

Percentage hii - 

30 

365 

1 midity rose and 

97 

1,937 

for next 12 dav^’ 

57 

4,5,53 

averaged 6 1*5%. 

97 

.5,428 


2,053 


63 

1,081 


63 

1,010 


51 

695 


49 , 

279 


37 

197 


31 

89 


59 

32 

50 rejected : 

36 

8 

4 

17,711 cocoons. 
36 rejected. 


6 




LEFROY and GHOSH. 


tf) 


408 grains of eggs {100 = 2-8 grs.), 13,750 eggs laid bet\v€cn2 tolMch.OS. 
Jd .Meh. About 300 did not hatch and 400 rejected. 


Hatched 15 to 


Date. 

Food 

supplied. 

Food 

rejected 

Dead. 

Picked for 
spinning. 

P i:m auk.s. 


.Sr. 

Ch. 

Sr. 

Ch. 




id-lll 

0 

2 






17-111 

0 

2 






18-iri 

n 

3 






19*111 

(1 

5 






20*1 1 1 

0 

6 



4 



■21 -III 
22-111 

0 

0 

114 

u 

0 

a 

r 

140 


Mouliitig. 

23*111 

I 

6" 

0 


154 



24-111 

0 

4 

0 

‘)7 
^ a' 

21 



25-111 

0 

10 

0 

IV 

51 



20-TIT 

2 

1 

0 

2V 

1G,3 


.Mouiling. 

>7 111 

3 

3' 

0 

4' 

205 



■28*111 

2 


0 

8V 


■Moulling. 

29-111 

1 

il 

0 

14" 

7 0 


30-111 

13 

1 

0 

J3.V 

ns 


12.625 countiNl livi.ig 

31-111 

13 

l.j" 

1 

8" 

1 02 . 



1*IV ■ 
2* IV 

8 

18 

3 

0 

I 

U 

126 

20 


Moulting. 

3.IV 

30 

0 


0 

270 

1,54 



4- IV 

30 

0 

6 

12 



5- IV 

39 

0 

0 

8 

138 



li-jV 

48 

9 

7 

J 

160 



7-lV 

45 

2 


8' 

131 

072 


8-IV 

16 

3 

U 

14 

102 

3 ,.543 


n-iv 

11 

n 

9 

0 

92 

3 .777 


lO-lV 

8 

0 

3 

0 

115 

1422 


1 1-1 V 

6 

0 

,3 

(1 

81 

437 


12- IV 



2 

n 

10 

207 


13. IV 






208 


11- IV 





17 

113 


15-lV 





37 

26 

94 


16- IV 





46 


17-TV 





31 

4 


18-IV 





46 








rejected. 




Out ot those picked iur spiuniug 2bo could u<j\. spin mvtjions. 
Moths began to emerge 24 Apl. 08. 

Pierced cocoons secured 1 sr. 10 ch. 


There is ci practice of keeping the fectling trays with worms piled 
up one above the other. Feeding the worms in this way is rather 
convenient at the time when the dry winds blow and dry the leaves 
very quickly, because when the trays arc piled u]) in this way, the 
leaves do not get dry so soon. In order to hnd out whether tiiis has 
any injurious effect on the health of the worms, 12.000 worms were 
selected from the third lot in the seventh brood just after they passed 
out of the 3rd moult ; (1) 0,000 weic fed in trays which were kept 
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piled up ; and (2) 6,000 in trays which were kept separate and open. 
The results were somewhat better in the first case as will be seen 
from the figures given below ; because the worms kept more 
moist and although the trays were piled up, they were not airtight 
and therefore hardly interfered with the breathing and evaporation 
from the body of the worms. In the wet season the trays should 
not be piled up in this way. 


1. HjOOO worms jnst after the 3rd moult [ 2, 6,000 worms just after the 3rd moult 

fed ill trays kejit piled up. fed in trays kept separate and open. 


Date. 

Dead. 

Picked for spinning. 

Dead. 

Picked for spinning. 

3o -J 1 1 

29 




31-III 

24 


47 


MV 

41 


74 


2-1 V 

Moult. 


Moult. 


:mv 

79 


102 


4- IV 

58 


87 


,5.1V 

68 


70 


6 IV 

70 


66 


7. IV 

58 

576 

63 

*96 

8-IV 

58 

2,292 

33 

1,2.51 

9- tv 

30 

1,717 

57 

2,060 

10 - rv 

48 

332 

56 

790 

IMV 1 

31 

94 1 

41 1 

343 

12-IV ! 

7 

19 

28 

1.53 

13.IV ! 

18 

20 1 

51 

83 

14-IV 

3 


7 

29 

lo-lV 

17 


11 

24 

16 -rv 

13 


^ 1 

7 

j7-n' j 

' 7 rejeotod. j 


17 j 

' 2 


Out of these 4,865 cocoons secured. 113 i Out of these, 30 rejected, 4,748 cocoons 
c ould not spin. 659 dead and rejected. ' accured. 132 could not spin. 910 dead 
363 missed. ■ rejected. 210 missed. 


Eighth Brood. 

30.000 eggs were laid between 4 ApL and 10 Apl. About 3,000 
hatched between 12 Apl. and 19 Apl., but all the worms died before 
the first moult. 

157.000 eggs were laid between 25 Apl. and 30 Apl- These eggs 
did not hatch, only 300 weak larvae being obtained and they died before 
the first moult. So far as could be ascertained, the causes were the 
gradual iveakening of the previous broods from disease (see below 
page 65), the injurious effect of the forced emergence of moths by 
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artificial heat in the previous brood and the hot dry weather, the 
tomperature being up to llO^h. in the shade, the luimiiity low and 
a dust-laden west wind blowing, as is usual at this time. 

A supply of cocoons (600) was obtained in a village near Pains- 
bari, Kamrup, and brought to Pusa. They wore isolated and exam- 
ined ; only 41 moths hatched, all weak and it was found that there 
were abundant maggots and pupae of a paiasitk* Tachiiiid fiy. These 
were destroyed and the whole consignment burnt. A fresh su]'iply 
was gathered consisting of 400 newly hatched worms, 2,700 eggs aiul 
70 cocoons. These were isolated and the stock issued from (imuan- 
tine only after carefrd examination and in the form only of healthy 
worms. 

Ninth Brood, 


2,700 eggs hatched 4 July 08. 

They were fed, no record being kept of weights. 


Hate 

Died. 

Spun. 

7-VlI 

17 



8-VH 

25 



fUVII 

20 



10-VlI 

22 



ll-VII 

34 



12 -vn 

35 



13 -vrr 

16 



U-VH 

15- VH 

16- vir 

17- VII 

33 

18 

10 

13 

164 ■ 
74 ' 

327 from the 400 livr 
.Moths emerged from .31 .July. 

la-vn 

20 



l9-vii 

12 



20-Vll ' 

G 

095 j ' 


21 -VI I 

1 

7001 

2.036 from 2,700 

22-VlI 

4 

252 j 

Moths emerged from 6 Aug. 08. 

2H-VII 


63' 

24.vn 


26 



Tenth Brood. 

In this brood four separate lots of eggs were kept and in all 
about 20,700 worms batched out of the eggs. In all J 6,1 48 
cocoons were obtained. 

The following are the detailed records. Whvn the worms were 
made to spin, they got mixed up. 
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6,000 eggs of moths from white eocoona. 

Lnid ;{ to 4 Aug. Hatched from 10 Aug. About J.OOO eggs did not hatch. 


Hate. 

Approximate 
Xo. of worms 
being fed. 

Head. 

I'ood sup- 
plied. 

Food rejec- 
ted. 

Ficked for 
-spiniiing- 

Rejiarks. 

12A‘JiI 

.7,000 

30 

Sr. Ch. 

Sr. Ch. 



13- VI If 

.1,000 

IS 




First mouJ(. 

1 t-VllI 
l.‘)-Vnf 
la-vwi 

4,0.10 

28 




Second iuoiilt, 
Thc.se dead arc 
all from the 
time of 1st 

17'\ JII 

4,.l<iU 

300 




moult. They 

is-vin 

4.r>2!' 

31 




ivcre kept to 

lo-vin 






see if tney 

:I0'Viri 

2i'Vrir 

4 , 4 (i:l 

126 




could revive. 

22-VJJI 

4.;h)0 

34 

2 12 



About half of 


4.;i4,i 

24 

9 4 



the dead could 

24-Vin 

4,;i:i:i 

J2 

13 0 

1 9 


pass the 1st 

2.VVII 1 

4.;I0:; 

.30 

13 3 

3 0 


moult. 

20 vni 

4.270 

26 

JO 2 

.1 8 

63 


27-Vm 

4.237 

42 

0 7 

i 6 

1,544 


2s-vni 

4.230 

7 

0 12 

4 .1 

824 


20-V(ll 

4.210 

11 

0 6 

0 .1 

• 150 


:{0-Vili 


() 

0 4 

0 2 

100 


;ji-vm 

.. 

2 


0 1 

68 


l-IX 


.3 



; 14 


2-iX 





4 

Moths began to 
emerge 10 Sept. 



Actually 2,780 cocoons were got. 





6,000 eggs of moths fron 

white cocoons. 



Liiid 7 All, 

g. Hatched 14 Aug. 08. 

About 1,300 did not hatcli. 

Date- 

Approximate 

Xo. of worms 
being fed- 

Head. 

1 

l''ood sup- 1 
plied. 

Food rejec- 
ted. 

Picked for 
spinning. 

Remarks. 

17-VlU 

4,700 


iSr. Ch. 

8r. Cli. 


Moulting. 

18-VIII 

10-Vtl! 


25 





20-vin 






.Moult, 

21A'11I 

4.2.10 

430 




Hying mainly 

22-VUl 

4,1 7.1 

75 

li 0 



at moults. 


4-163 

12 

7 15 

14 



2t vm 

1,132 

31 

9 8 

2 3 



2.i-Vlll 

4.096 

36 

6 15 

1 14 



20-VIlI 

4,042 

14 

16 .3 i 

2 8 



27- VI 11 

3,977 

6,1 

18 U 1 

2 4 



2S-VUI 

3,062 

1.5 

39 5 

3 .5 



29- VI II 

3.037 

25 

26 10 

7 6 

l.,*5I8 


:io-viU 


12 

18 8 

7 13 

2,314 


31 -VI 11 


7 

7 0 

2 4 

1,132 


I-IX 


3 

4 8 

3 8 

350 


2-IX 


10 

1 8 

2 11 

228 


:MX 


7 

0 11 

0 14 

80 

0,624 

4'IX 

.VIX 

0-IX 

i 

i 

4 

0 1 ; 

0 6 

24 

5,684 



.. 






Aetna Uy o,582 cocoons were got and 04 could not spin. 
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7j000 eggs from moths from brown covooiis. 

Laid 8 to 10 Aug. 08. Bogan to Imtoh 1.1 Aug. All hatohod, 


Date. 

Approximate 
No. of wurm.s 
being fed. 

Dead, 

Food sup- 
plied. 

Food 

to 

■ejec- 

Fiekcd fui 
spinning. 

!U:m.vi;k 

iu A lit 



Sr, 

Cl). 

Si', 

Ch. 


-Moult iug. 










2i-vnt 


137 






Dead iiia 









w 









■ eoul.l 

22-VLil 


113 

1 

'(■ 




moult. 

:>:l-VUr 


33 

2 

14 

0 

8 



2t-VUI 


40 

3 

14 

0 

10 



2.5-VllI 


s 

4 

11 

1 

3 



2U-VIII 


11 

3 

10 


10 



27-VlIl 


1 11 

10 

7 

* 0 

14 



2 s-vin 


s 

U 


2 

4 


1 

20- V It I 


24 

10 

i; 

2 

4 



lO-Vitt 


10 

1!! 

3 

3 

14 

;iT 

J 

:}1-VUI 


0 

10 

tJ 

3 

1 

1-34.5 

! 

l-ix 


4 

7 

1 

1 4 

1 

1.0(H) 

I 

2- IX 


4 

1 

1 

-4 

4 

044 


:!.tX 


1 

0 

12 

n 

10 

84 

1 :;.71o 

l-lX 


1 



b 

11 

2S 

; 3 738 

l-lX 



1 

1 

1 





i 


AcUialiy “L-llO ooo<xm.'s wore got und US rnuM not 
■5,000 eggs of niotlis from wlute cocoon-'. 

Laid i:i Aug. 08. Began to hatch 21 Aug. Aljout 1,000 rli.l not haldi. 


Date. 

Approximate 

No. of worms 
being fed. 

, Dead. 

j 

Food sup- 
plied. 

Food rejec- 
ted. 

Ficlo'd foi- 

spuming. i^KMMiKs. 


-Md. sr. ch. 


Md. 

sr. ch. 

Md. 

sr. eh. 


21 -vni 



0 

0 10 




26\M11 


' 132 

0 

0 12 

0 

0 3 

Dead ones are 








mostly tho.se 
wliich were 








lagging be- 
hind and are 

2 7- V 111 


138 

' 0 

2 1 

0 

0 3 

tin ref ore re- 

2s-vm 


n 

0 

3 (4 

0 

0 10 

jected. 

23-\in 


3.5 

0 

4 8 

0 

0 11 


30-VIIl 


13 

0 

0 8 

0 

0 13 


31-VIil 


20 

0 

8 0 

0 

fl 1.5 


MX 


12 

, 0 

12 4 

0 

1 3 


2-lX 


n 

0 

10 0 

0 

2 0 


3-IX 


17 

0 

11 11 

0 

2 13 

,50X 

4-IX 


18 

0 

1 0 

0 

3 4 

1.032 

.IdX 



0 

2 3 

0 

1 8 

7.5(1 

MX 





0 

0 12 

2,3.50 


Actually 2,310 cocoons were got iu)d 18 cuuid not 
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Eleventh Brood. 

Ecps 


25.000 la 

,id 13 to 1 5 Sept. 08. 

40.000 . 

, I 4 tn 16 Sept. 08. 

.30,000 , 

, 17 Sept. 

:n,ooo , 

. IS , 

22,000 

, 10 

23.000 „ 

> -20 ; . 

7.000 

, 21 ,, 


)7K,000 

UegMii tn hatfh 21 Si'pt. DS 
spin (> 0(1. US. 

Moths began to rTn(Tg(' 2-) Oct. 08, 

Such a large number of worms ^vas purposely Kept m this brood 
for using up the castor leaves. The worms could not be accommo- 
dated in the silkworm house, therefore a part of the potato storage 
house was used. 

In this brood were secured — 

Pierced cocoons, 31 srs. 0 eh. 

Unpicrccd ,, 11 „ 4 „ 

About 3j500 pierced cocoons made up a seer, and unpicrced cocoons 
1,800. Therefore about 140,550 worms were reared. 

Twelfth Brood. 

Two lots were reared in this brood. The detailed records 
are given below — 

27 Oct. LLOOO egg- Did 
Hatched (5 Nov. 

Spun 10 Dec. UO 

11 ,, 86(> 

12 ,, 1,710 

n ,, 1,520 

14 760 

15 ,, 150 

16 248 

17 125 

IS ,, 78 

10 .. 40 

20 to 6 Dec. IW 
23 to 25 ,, 200 

6,103 

In this lot many worms were eaten by rats. Also when it be- 
came cold, the worms died in the same manner as last year, viz.; they 
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could not moult properly and died. The skins could not be shed 
and usually remained encircling the last segments. 

Moths began to emerge 05 Jan. 09 to 4 Teb. 09. 

Eggs laid 11 Nov. Hatched 26 Nov. ns. 


Leaves svippHed. Dedd. 



Md. 

.sr. 

ch. 




•_Mi-xr-08 







•>4.xn 08 

0 

0 

13 

68 



^.vxii 

0 

0 

12 

166 



26 XU 
•’7-XIl 

0 

0 

0 

0 

13 

0 

62 

37 



•iS-Xll 

0 

0 

12 

2.6 



26- XU 

0 

0 

14 

11 




0 

1 

0 

28 : 



ill-XlT 

0 

1 

1 

7 ; 



1-1-09 

0 

1 

14 

21 



2-1 

0 

1 

13 

28 ; 



3-1 

0 

2 

8 : 

16 ' 



4-1 

0 

0 

8 1 

12 



0-1 

0 

2 

6 

17 1 



6-1 

0 

1 

14 

13 : 



7-[ 

0 

1 

J3 

12 I 



H-1 

0 

2 

o i 

16 ; 



0-t 

0 

2 

10 ' 

1.6 ! 



lO-I 

0 

2 

13 1 

18 



11-1 

0 

2 


.6 ; 



12-1 

0 

4 

2 ' 

2.6 



13-1 

0 

4 

3 

40 



14-T 

0 

7 

10 

66 

10 


lo-I 

0 

9 

6 

3.6 , 

spun. 

16 L 

0 

8 

10 

63 ; 

126 

,, 

17-1 

0 

7 

14 

37 

1 2.62 

,, 

18-1 

1 0 

6 

10 

2.6 

; 1.60 


19-1 

0 

iy 

12 


! 139 


•20-1 

0 

;i 

4 

! 72 

i 342 

„ 

■21 -T 

0 

2 

,■) 

110 

: 198 

,, 

22.1 

u 

T 

8 

; 120 

i 126 

„ 

23-1 

0 

0 

9 

i 166 

i 60 


24-1 

0 

0 

6 

, 62 

12 

,, 

2.5.T 

0 

0 

4 

1 1^ 

1 4 



Halchcil. 'I'hc coin\ts in this lot were not, 
kept from the beginning. 

’h340 counted living on (hi.s dat;'- 


Twenty-ilve living— lived on for .some time— ^vele neither eating nor spinning. All died. 

Moths beg.m to emerge 2t Feb. 09. 

Thirteenth Brood. 

It has been seen that intense cold (like intense heat) weakens the 
worms, and as they feed for a very long period in winter they arc more 
liable to disease than in summer. Just after the winter a period of 
very dry hot weather follows and the effect on the woiius is verr bad. 
This bad effect is noticeable in the first lots reared in this brood. In 
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order to revive the stock, therefore, a fieldman was sent to Assam 
to procure some more seed in ]\rarch 1 909. He came back with about 
20,000 eggs and eighty seed cocoons. The eggs were not so good and 
liatclicd very unsatisfactorily, only about 1,500 worms hatching out 
in all. The seed cocoons were very good this time and not diseased 
or flimsy like those got previously. About 1,000 eggs were got from 
worms reared at Nagpur. The Piisa stock, and that got from Assam 
wej-e reared in separate lots, and it remained to be seen whether the 
ueakened race would revive itself with the fall of rain. 


litoofl, — O.UUa fLis:'; i(U<l 


;jo,ooo 


j 2i) jnii. 09. Hiitclu'd 9 Feb. 

’ ■’ Jl / 7,000 hatchffl 20 Ffb. 


Oati'. 

Food 

supuUcd. 

1' Ood ,, . 

, , Lxcreinciit. 

wa.suMi. 

Dead. 

id- If 

Sr. <'h. 

Sr. 

eh. Sr. Ch. 

40 

17-11 




78 

IS-ll 




7.") 

19-11 

U 1,"^ 



ai 

20- 1 1 

1 b 

0 

1 

no 

21-ii 

0 12 

0 

4 

88 

22-11 





23-11 





21-11 





2.VII 

n 12 

0 

(> 

172 

29- 1 1 

0 12 

0 

S 

4,552 

27-n 

0 1.) 

0 

8 

12,. 570 


Pic'Ff'd fL.r 
S[)U)nhig^. 


8-11 

1 

1 

0 

10 


(i,725 


l-Ill 

t 

3 

0 

9 


1,910 


2- II I 

1 

2 

0 

12 


95 


3-m 

1 

1 

0 

14 


1.5 


l-III : 

0 

11 

0 

s 


12 


5-111 : 

! 

S 

0 

11 


90 


0-1 1 1 

1 

13 

0 

7 


114 


7-II( i 

i 

12 

0 

S 


110 


sun i 

g 

1 

0 

9 


75 


9-111 

2 

0 

0 

11 


68 



KKiMARKS. 


percentage humi 
dity fell belovv 50, 
and the average 
to the first week 
of April was under 
40, see records 
below. 


The average per- 
centage huniidity 
for .March was 
33 per cent, (taken 
at 8 A.M.) 


32 0 13 .. 34 

3 fi II . . .13 

(1 . . .35 


lOIIl 

IMII 

12-111 


0 




LEFROY AXD GHOSH. 


61 


Date, 


i;Ma 

lO-IlI 

17- 111 

18- 111 
19-IU 

liO-III 


‘2\-in 

22-in 

:i:vm 

:iiu 

26-Ul 

JS-lll 

1»MII 


:io-ni 

:{MH 


Food 

Excrement. 

Dead. 

Picked iui 

applied. 

wasted. 


spinning 

1 

12 

0 

12 

26 


2 

5 

0 

6 

17 


3 

6 

0 

a , 

34 


3 

10 

0 

n ■ 

28 


6 

2 

2 

4 

24 


7 

8 

2 

2 

109 

49 

9 

0 

2 

12 

37 

108 


.') 

2 

14 

2.7 

374 

5 

0 

1 

8 

27 

290 

4 

71 

1 

4 

14 

187 

3 

0' 

1 

8 

30 

330 

2 

0 

0 

12 

12 

161 

1 

8 

0 

12 , 

20 

92 

0 

12 

0 

Zh ' 

30 

76 

0 

8 

0 

3 

27 

.72 

0 

8 

0 

3 

8 

31 

c 

,■) 

0 

3 

10 

24 

0 

4 

0 

U ' 

11 

24 


22,800 laid 1 to 1 Mch. 09. 


Hatched 12 to 1:7 -Mcli. 09. 


(About 12. 




l-M AKK-i. 


.1)00 fiiilci to hatfli. I 


28-111 1 

0 

8 1 

0 

4 

29-111 ! 

1 

0 i 

0 

6 

30-111 I 

1 

3 

0 

7 

31-111 1 

0 

14 

0 

4 

l-IV ! 

1 

8 

0 

7 

2-lV 1 

1 

12 

0 

6 

3-1 V i 

4 

0 

1 

2 

4-lV i 

4 

3 

1 

3 

7- IV 

4 

13 

0 

12 

6- IV 

4 

7 

0 

12 

7- IV 

r, 

0 

1 

S 

8- IV 

7 

0 

1 

10 

9- IV 

7 

6 

1 

4 

lO-IV 

8 

0 

1 

10 

ll-lV 

8 

3 

1 

8 

12- IV 

7 

0 

1 

10 

13-lV ' 


0 ; 

0 

11 

14-VV 

’ 3 

0 

Q 

KJ 

1.7-1 V 

2 

0 

0 

6 

IG-IV 

0 

8 

0 

;i 

17- IV 

0 

4 



18-lV 

0 

3 

i 


19- IV 





20-IV 



j 


21-IV 



I 


22- IV 



1 : 



108 
1 70 
12 
40 
90 
;u 

24 

to 

20 
8 
1 1 
8 

12 


10 

169 

13 

734 

20 

786 

17 

277 

11 

300 

18 

165 

16 

47 

S 

50 

6 

48 

,7 

11 


21 


lo 


2,420 cocoon^. 


Moth'^ began to emecge 28 Apl. 00. 


Fourteenth Brood. 

36,000 eggs laid 3 May 09. Hatched 10 May 00. {00 pet' cent, liatchod.) 
1st Moult 12th May. 

Snd „ Uth, 15th May. 

3i‘d „ 18th, 19th M 

4tb 21st, 22nd „ 
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Brought forward, 

, spinning — 'i,700 27th ^^ay. 
8,350 28th „ 
3,400 29th 
3,050 30tli „ 
1,272 31st „ 
346 1st June. 

1 70 2nd „ 
100 3fd „ 

60 4tlj „ 

20 5th 


Total 22,468 

Weight of pierced cocoons, 7 seers 9 ch. ; 30 per cent, worms 
died, of which 800 at and 2,800 after second moult. Average tem- 
perature, maximum in shade for May 1909, 102’ 6, humidity 
64 per cent. This brood was from the stock that had come through 
the cold weather and previous rains. 

Fifteenth Brooh. 

165,000 eggs kept. 90 per cent, hatched. 

There was a very serious shortage of leaf, and leaf was brought 
many miles and in irregular quantity. 

Eggs laid 14th to 18th June. 

„ hatched 22nd, 23rd, 24th June. 

Spinning began 7th July. 

The mortality on eight consecutive days of spinning was — 


Date. 

i No. dead. 

1 No. spun 

7th July 

11,740 

140 

8th 

10,991 

3,300 

9th ,, 

10,800 

7,700 

10th 

1 0,999 

10,800 

nth ,. 

10,750 

8,300 

12 th „ 

8.000 

10,250 

I3th „ 

4,500 

4,800 

14tli 

3,300 

. 6, .300 

1 5th 

1,500 

' 4,2.50 


I 


In all — 79,245 died, 68,340 spun. 

The deaths were due to inability to spin at the proper time owing 
to insufficient food during the last stage. 
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Sixteenth Brood. 

Eggs laid 27th July to 4th August. 

Eggs hatched 2nd August to 11th August. 
Worms spun 17th to 25th August. 

Of 26,000 worms hatched, 23,973 spun cocoon. 
Aeic (i)/) Brood , — A second lot was started with outside seed— 
Eggs laid 19th July. 

,, hatched 25th July. 

Worms spun 10th August. 

Of 4,500 hatched, 4,242 spun cocoons, 

(B) Brood.— Eggs laid 23rd to 26th July. 

,, hatched 29th July to 1st August, 
Worms spun from 13th August. 

Of 30,000 hatched, 28,206 spun. 


Seventeenth Brood. 


Eggs laid 16tli September. 

Eggs hatched 23rd September. 
1st Moult 25th „ 

2nd „ 27tlL „ 

3rd „ 30th „ 

4:th ,, 3rd October. 

Spun 7th 


Of 24,000 worms, 04 per cent, ^ied, and 8.700 spun. Tliere was an outbreak of i!i.<ewe 
Second Brood , — Eggs laid 20tli to 21 st August. 

,, fiatelied oth to 7tli September. 

1st Moult 701 September. 

2nd ,, 10th 

3rd „ 13th 

4th „ 16th 

Spun loth 

Of 30,000 worms, 20,727 .spun cocoons. 

S’ecowrf B. Brood . — Eggs laid 7th September. 

,, hatched 13th „ 

1st Moult 15th „ 

2nd ,, I9th ,, 

3rd 22nd ,, 

4 th „ 25th „ 

Spun 27th onwards. 

Of 18,000 hatched worms, 16,655 spun cocoons. 
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Third M . Bromi — laid Otii Oflober. 

liiiti'hcd Kith ,, 

1st Moult ISth 

211(1 .. 2l.st „ 

3rd 2.Mh 

4th 29lh ,, 

Spinning began 2nd November, 

Of 22,r»00 worm‘< hatched. 1,).234 spun coeoonf?. 

After this brood no definite records of this kind were kept and 
the worms have continued in regular broods ; owing to the distribu- 
tion of seed and the mixing of other seed, the course of the regiilai- 
Itroods has not been kept up, and we have three or four broods going 
on at once. The biggest single brood reared has been one of about 
1 50.000, and that is the full capacity of the rearing house. 

Labour for Hearing. 

heroin April 1907 to December 1908 (21 months), about 100 
seers of pierced cocouiis were produced. For producing this 
r|uantity of silk there have been absolutely necessary about 9o0 
cooly days (including care of eggs, rearing of the worms, cleaning 
and sorting of the cocoons and plucking leaves from plots near 
by ; excluding getting leaves from other villages and a night 
watidiman if separately necessary). 

Witli this may be compared tlie figures of the two big broods 
I'eared at Fusa (including and excluding the items as in the above).— 

(1) . For one brood occupying 69 days from the first day of 

oviposition till the cleaning and sorting of the pierced 
cocoons, and yielding about 19 seers of pierced cocoons: 
absolutely necessary, 240 cooly days. Tn this brood 
the mortality was unusually high at the time of 
spinning ; had it not been for this about 30 seers of 
cocoons would have been secured. 

(2) . The second brood occupied about 79 days ; yielded about 

1 niaiuid of pierced cocoons. Absolutely necessary, 
about 300 cooly days. 



DISEASE, INFLUENCE OF CLDIATE, Ere. 


Before discussing this point, we may recapitulate briefly the e.\- 
perience obtained at Pusa with individual broods. The first brood 
was from the 31st Maioh to 14th May ; it was healthy and did well ; 
it must be noted that the seed was direct fi‘oiu Assam. The next 
brood was from 14th May to about 24th June. The cocoons wore 
small but the worms and moths healthy. The third brood was 
from the end of June to the lOtli August : about n per cent, of 
moths did not emerge, and 3 per cent, died, Ihe cocoons were 
larger. The fourth brood carried on into September and 40 per 
cent, of worms died before the first moull, 3 per cent, at maturity 
and 2 per cent, failed to spin. The fifth brood went on into 
November and nearly 60 per cent, of the worms died, Avhile theic 
was very great overcrowding, and the leaf was brought long dis- 
tances as none was available. The cocoons were also small and 


poor (usually they are large at this season). The next went 
tlirough the cold months ; to get eggs, the cocoons were artificial!) 
kept warm. The brood from these eggs was bad, 12 per cent, oi 


the eggs not hatching, and only about fifty percent, spinning in 
one lot, and in all the percentage was about this. Ihe seventh 
brood was still worse, about 35 pttr cent, of cocoons being got in 


one lot, and 50 per cent, in another. The weather was now 
warming up, dry west winds blowing. Ihe next brood gavt 
about 75 per cent, of cocoons, but the produce from it in the first 
stage was annihilated by the dry hot west winds presinnably , act 
ing upon the eggs produced from disease. It must also c n 
membered that the whole broods were the descendants of seven 
couples of moths originally, lu the ninth brood from fresh seer , 
we got 80 per cent, of cocoons and 75 per cent. . this occurring 
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during July ; the tenth l>rood gave eighty per cent., the next in 
September gave over 75 per cent., and the following one in Novem- 
ber- December only 50 per cent. 

In Pusa, the mininunn temperature during December oscil- 
lates in the forties and so far as can be seen, this is the most serious 
factor, [f worms aiv coming on to spin during times when the 
temperature falls below 50° F., then it is likely that many worms 
will die. On the other hand, temperatures above 105^ F. are also 
injurious, but more to the (|uality than to the output of cocoons. 
The ideal (‘onditions seem to lie in tempeiutures between 60 and 
90, possible conditions between 50 and 100, and difhcnlt condi- 
tions, necessitating great ('are, when the temperature goes for any 
long period over tOO, oi’ under 50. The last is especially serious 
in the c'ast' of worms spinning or moths emerging ; worms require 
a temperature of over 60' F., preferably over 70° F., for three days, 
in whu'h to spin; luoths require the same in order to couple. At 
no other stage is cold serious: with a minimum temperature of 
under oO"" F., the pupie remain healthy in the cocoons, the 
eggs remain healthy and do not hatch, and the v^oung worms re- 
main healthy, feeding little ; but if cold overtakes worms spinning, 
()]• moths coupling and egg-laying, the temperature must be kept 
up to 70° F. at least, and if possible up to 75' F. foi- three days. 

We give here the mean montlily temperatui-es at Pusa, re- 
(‘orded by the Imperial Agricultural Chemist during the whole 
time we have been rearing eri silk, so as to afford data for com- 
paring any district with Pusa, for which records of broods are 
givam above. The humidity is taken at 8 a.m. 


May, 

June. 

July, 

August, 

September. 


Mean Temperatures. 


M'iNTHS. 






Maximum. 

Minimum. 

Humidity. 

lOOfi 




98-6 

76 '2 

66% 

„ 




96-5 

78 '4 

78*9% 





90*9 1 

79*9 

88% 





87-0 1 

78 '5 

88% 

1 83% 

’* 




91 ‘4 1 

79*4 
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Months, 


October, 

November, 

J^Ci'Cinber, ,, 

January, 1-90 « 
February, 

.March, 

April. '* 

.May, 

hmo. 

July, 

August, 

September. 

October, 

November. 

December, 

January liH)8 
February, 

March. 

April. 

.May, 

June, 

July, 

.lugiisU 

September, ,, 
tJetober, 

November, 
December. 
.January, 1909 

February. 

March. ’ 

April, 

May, 

June, 

July, 

August, 

Sept ember - 
October, 
November, 
December. 


Me .1. N T E M iy.K a r n hks ■ 


Maximum. 

Miiiiiiuim. 

H umidiiy 

SS'T 

72-3 

83'\, 

SlVu 

.V.H) 

8l‘\, 


.->1 -0 



•M -4 

89",, 


.>3-4 

88",, 

92 -J 

37-1 

74‘\, 

00-4 

05",. 

98 U 

73-r» 

04 

93-2 

78-0 

S2"„ 

871) 

78-7 

9*2 

89 '7 

79-0 

88",. 

90 -b 

77’2 

soy, 

90 ‘2 

70-3 

8,3" „ 

84-7 

.>8-3 

83 'h 

77 '2 

48-8,'> 

81",, 

l)(i 0 

4.A-9 

S3"„ 


.31-9 

82" 

90'4 

.38 ‘0 

57 ", 1 

1031) I 

' 72-3 

52",, 

100-8 i 

1 73 ’5 


98-7 1 

79-7 

78"„ 

93-0 ' 

j 79-3 

849u 

03-8 

! 78-3 

84 

93-2 

1 77-05 

85",, 

93-08 

i 00-07 

7l"„ 

8(i-2 


72"„ 

78-0 

i 4.V] 

82% 

78-0 

J8J 

77",, 

82 W 

47-1* 

07",, 

97-0 

.39-7 

33".. 

91-3 

08-0 

07'!„ 

102-0 

7,3-4 

04"., 

91 

77-0 

8C"/„ 

90 '8 

79-2 

■SO",, 

88-1 

77-7 

80% 

90-7 

78-2 

.8.3", 

89-0 

09-3 

«3"., 

84 -0 

•58-8 

84 

7.-) -9 

.50-0 

01",, 


In the following list of localities the months are given in 
wliioh the mean maximum is ovei' iOO F., and we take thos(‘ 
months to be unswited to rearing, as also the months when the 
minimum is beloAV aO" F- as then the worms will develop slowly, 
wull not easily spin cocoons and the moths will not couple. In 
the latter case either the young w^orms or the pupae in the 
cocoons must be expected to rest, or if there are wmrms spinning 
or moths emerging, the house must be wanned and kept at a 
temperature of 70 F., if possible. These months are therefore not 
well suited to extensive rearing. 
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The temperature figures are taken from Vol, XVII of the 
Indian Meteorological Memoirs and are stated to be usually aver- 
ages of 25 years, in no rase less than ten years. 


Silrhar 

Barisal 

Niirayanganj 

.M 

Siiugitr Island 

('rtU-utla 

.J(Nsrir(‘ 

Hoi'han\()i)n> 

RogiM 

SiLsagar 

Dhtiini 

Ru^(^^\ an 

I’alna 

Oaya 

Henan'S 

Jalpai'jiiri 

Dina j [Mir 

PiiiTiea 

1 larbhaiiga 

( Jorakhpnr 

Hahraieli 

Hareilly 

HiKM'kee 

L'niballa 

Ludhiana 

Sialkot 

Kawal]Mndi 

Dehra Dun 

Allahabad 

Liu'kiunv 

Caw upon* 

Mainpiiri 

Agra 

Meerut 

Delhi 

Lahore 

Peshawar 


.. April miC. 

.. .January 4!V.'>. 

Api'ii lOO'd. 

.. April KlU O. .May lOO':!. 

April 10iL4. .May l()4d). (.June dOTi). 

.\pril Iblpj. .May lO.")',"). ,Jhne lOO'J. Deecinl)er 48’2. .lanuary 4 k-2. 

. . .January 40 ‘4. 

■January 4S'3, JDeceniher 49 ‘7, 

.. (Pusa i.s in tins District l)ut records lower minima aiul higher 
Munxima). 

.. Aja-il 100-4. .May 101 0, .January 49-2. 

•May lO.'LO, (.\pril 99'(i), 4>eeember 4S'0. .lanuary 47‘l. 

, . (April 99-, 4). .May 103-2. (June 99-7). De<emJ)er RVO, .Tanuary 4(5-1. 
Pi'bvuary 49-7. 

(April 9S‘-2h May 10-2'8. .June U)0-4, Xnvembev 49 H. TteceiuUv 
43'D. Jainiarv 44 ‘4, February 47-7. 

May 10a -2, .lime 101 ‘4, Dei-emlKr 43'.7. .January 43-3. February 
47*8. 

May 104'4. .Jinu' lOl'S, I)ecemi)or 440, .lanuary 44-.3. February 
47 -.7. 

May 103*1, June 10;7’.>. .NnvemJier 49*9. Ueeember 42*.5, January 
42*8, February 46-]. 

.. .Juno 102*8. NovemJ)e!' 43-.3. Deeember 37-1. January 37*9, Feb- 
ruary 41*4. 

.. DecembcT 4.6*6, Jauiaary 44*8. February 47*0. 

ApriM03-8. May 107. June 101*7, December 47*8, January 47 O. 
April 102*4. iMay 10.")*0. rhine 100*6, Deeember 46’2. .January 46*7. 
. . .\piil 102*2. .May 106*2. .Jum^ 101* I, December 47*6, January 47*1. 
April 102*.6. May JOT*.’), June 101*2, December 47*3, January 46*1. 
.\pril 102*6. May 107*2, June 104*3, December 48*8, January 48*6. 
.. .May 103, June 100'6, Deeember 44*7, January 4u'0, F'ebruary 48*4. 

May 104*7, June 103*2, December 48*9, January 47*9. 

.. (April 108*2), May lO.a'T, June 107*4. July 100*6, November 46*8. 

December 40*3, January 40*7, February 44*1. 

, . June JO.7‘9. July 102*9, (August 99*2), November 4.6*1, Deceiuhei 
39*0, January 39*0, February 42*6, 
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' i. lirji Khclii 

xiMiKi^omery 

NT-:i 

Rikaneer 

[Vic-hpadra 

KaracJii 

Hvdorabad (Sind) 
IiU’<)bal>Jid 

iliitAta 

) liainan 
Trivandninl 
( .x-hin 
( 'alu-iit 

Mini : 2 a Inri' 

Mnvai'ii 

KiU'wa r 

( liiii 

Martmi2ua 
liat iia^ii'i 
lbiiid)ay 
Sural 

Bhavna2'a!' 

Vvraval 

llajknl 

Bind 

AlliiH'daljad 

1 )l‘»nh 

I'iimf'vf'lly 

Madura 

Tii'diiuopnlv 

< 'niinhalorc 
Sal*' 111 
M.\>iorc 
Han <:a lure 
Hii'^san 

* hit aldrooa 

I'liddapHli 
Kuril ool 
Biliary 
Raichur 

Hyderabad (Dccean) 

fliilbarga 

Relgaiun 

Bijapur 

^ihulapiir 


May 104-2, Jime 108U duly LOdM. Augusi UR-l. SepUmiber IWA. 

November 47-0, December 40‘i. dauuary 4i)-l. I'Vbniarv U’!*. 
April 100-1, May lOS’d, dune llO-O. duly 104-7. August 102-0. Sep. 

tember 101*7. Deccmbtu 4'.l-0. damiary 42'2. Kelu-uarv 4<;'4. 
May LOO-G. dune IDT-S. duly lOd'S. August loi)-?. Sepieinber lOO’d 
December 44-4. dauuary 4:.1’3. Fehruarv 47-.'). 

April lOri, May 107-2. dune lOG'?. duly lOOT). Xovemhor dOT). 

December 42-?, dauuary dd'l, Keliruavy -UVS. 

.April lord, May lOT'l, dune lOR-.T. July 100’4. .lanuarv 4!)-4. 
April lOG'd, May 107-8. dune lO.-i'". l)oecmb'’v dti'd. danuarv. 
d.u'l. F(‘bruary dS'O, 

April 102-7. May lOlVn. dune 104-2. 

April lOd'l. May 1 1 I -0. dune 112-7. .luly lo7-8. August lOd'S. 

Septeniliei- lOd-.l. Detrinbcr II'O, .January dd-J. February 4S-.d. 
Soptembor 40'A. October dS-J, Noveiuhor :12-1. December 20-7. 

January 20-:l, February :i!-7. March 40'0. April dO-:!. 

.) mio 1 00-2. .) uly 1 01 


Ai>ril 1 00-1. 

April lOO'S. May 102-<). 

April 102-8. Mav UD'd, (dune OO-s;. 

April 101-0. May lOD:). 

April 10.4-4. May 107-1. (.Iitnc 0!)-)', 

April 104-2, May !0(i-7. .him- I0!"t. 

April lOO'd. 

.Vpril JOO-l. 

.dprii lOl'l. May lODS. 'dun^ 

April 100-7. 


.Mareli 101-7. .Vpril l0.V2. May )0(i-:’,. .him loi 
Mareh lOO'O. April lOIVO. May IOFh, 

March 100-d, April 104' 1. M^v hVj-h 
April 102 -i, May 103 '4. 

April 102 0. May 103-8. 

(March 99-2}. April 103 '2. May 104*8. 

(April 00-8), May ]00*3. 

.March 100*4, April 104*8, May 104--. 
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Poona 

Ahmeclnagar 

Malegaon 

Biildana 

Chikalfla 

A kola 

Amraoti 

Khanclwa 

Nagpur 

fndoic 

Nccmncli 

Ajmorr 

Sambhiir 

Jaipur 

JSaugof 

Sutna 

Nougonc: 

Jhansi 

Hoshaiigabad 

Paohrnarlii 

• lubbulpniT 

Scnni 

(Jhanda 

Raip\ir 

Sanibalpur 

Ohaibassa 

Ranchi 
Raxaribagh 
Rfi la«oro 

Cuttack 

Copalpur 

Waltair 

Cocanafla 

Ma?u1ipataui 

Nellorr 

Madraf; 

Cxiddalorc 

Negapata.in 


April lore, {.May 09‘2). 

(April 98-f), May 90*4). 

April 103*2, May 104*0. 

April 100. May 101*1. 

(March 99*2l, April i06‘0, .May 107*7. 

(March 98*1). April 10.7*0. May 107*7. 

.Kpril 104*8, .May lOG*). 

.April 10.7*,">, May !09*.3. {.lane 98*3). 

■April lOO’G. .May ]02*8. December 40*3. .laiimiry 49'S. 

.April 100*9, May 104. December 49*,i, .January 48*7. 

(.April 99*3). May 103*8. -luiu* 100*5. De(‘pmher 45*6. .lanuary 45*.'i, 
February 49*4. 

.Vpril 100*4. May 105'1. (Iiuic 102‘3. December 46*3. January 45*4, 
February 49*7. 

April 101*7. Alay 106*6. -Aine 102*5. December 49*1. January 48. 
.Vpril 101*5, May lO.j‘1. 

April 101*7. May 10.5*5, Tleccmbei 47*1. .lanuary 47’G. 

April 103*4, May 107*4. .June 101*6, December IK'4. Jamiarv 47. 
April 104*2. May 108*2. June 102*8. 

April 104*8, .May 107*6. 

December 45*7, Jannary 47 *.5. 

April 102. May 105*6. December 46. January 48. 

April lOri, May 103*9, December 49*8. 

.April 106*.5. May 109*5. (.June 98*.5), 

April 104*3. May 107*4. 

April 104'3. .May 106*9. 

April 103*6. May I05*i. 

(May 99*6). 

(May 99*21, 

April 102. .May 101*6. 


May 1(X>*7. 

May 100*1, 

■Ayu’il 100*9. May lOh .lu>*e MH 8. 


Disease. 

Examination of tho records of broods above will show thnt 
there were periods when large nvuiibers of worms died. These arp 
attributed to want of leaf or bad leaf oi’ to bad management, but 
are in the end directly due to disease, brought on by bad manage- 
ment. Tt is said that eri silkworms su:ffer from the diseases of 
mulberry silkworms, viz,, pebrine, flacherie, grasserie, muscardine. 
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We note below coiiceniiug these, but fiackerie a-x s}{cli does not exist 
in eri nor could it ; flacheiie in mulberry silkworms is stated to be 
coimected with Streptococcus and Vibrio from the mulberry leaf 
or at any rate with bacilli living in luulbeiTv leaf in the insect’s 
stomach. A disease of a similar nature connected perhaps with 
the castor leaf occurs in eri: we may call this " Hacherie " Init 
this must inevitably give rise to confusion. We prefei’ lo c;dl ii 
’•bacillar disease.' ' as conveying at least a definite* i<lea ai)art 
from flacherie and associating th(‘ name with one symptom. 'Phis 
disease is being investigated at present by tlie lm})eria! Agricul- 
tural Bacteriologist, Mr. C. M. Hutchinson. We do not propose to 
rleal with it here, but to discuss it in a later p\iblieation. 

Pk BRINK. 

in one brood, worms died with symptoms pointing to [lehriiun 
'Phe presence of |>ebrine was suspected by Dr. Riithn- and was eom 
tinned by the examination of worms and motlis by Mr. Mn<'Na- 
inara, Assistant Director of Sericulture, Kashmir. T1 h‘ disease' 
has not assumed any real importance and we have not as yet ioimd 
any necessitv for microscopic examination of moths. 

M ksc'akdink. 

In (HU- lot of worms from se('(.l imported from uiiotlu-v ioeulity, 
the worms died from a diseast- showing tin- symptoms of Miiscai- 
dine ; this is the only occasion on which this diseas(' has appi-arcd 
and it did not affect other broods going on at the same time. Dis- 
infection of all trays and haskets is the importani thing in this 
(?asc, 

'Phk Kly Parasite. 

The most important enemy to this silkworm is the parasite, 
a fly of the familv Tarhinida' whose maggot lives in the worm and 
destroys it. This insect is at present limited in its disti i but ion and 
it would be extremely unwise to introduce it to new localities. 
Cocoons should never be obtained, but eggs , the eggs cannot (,,ui \ 
parasites, only the worms or cocoons can do so, and we would most 
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ytroiigly urge that, if seed is required to commence or to invigor- 
ate, only healthy eggs should be obtained and never cocoons. 
In any case it is unwise to import cocoons from Assam at all, as 
they are obtainalde from other parts of India where the parasite 
does not o(‘Cur. 

Other Enemies. 

Kats are determined destroyers of the eri silk insect in all 
stages, and if the worms are being reared in an infested building, 
precautions are reejuired. A plentiful use of traps and rat-poisons 
is usually sutficient ; the (‘ococuis before emergence of the moth are 
sp(‘{'ia]lv attacked and tliev mav lequire to be kept in (‘losed baskets 
hung from a string. 

Ants aie fond of the youjig worms and the legs of the mac.Jimis 
may ixMpiire to be tarred or smeared with Orude (.)il Emulsion, 
which ellVctively keeps off ants. 

In one case it was found that bats eaim* in at night and (Uit 
the cocoons, feeduig on the pupa; this is only to be avoided by 
prev(‘ntiiig access of bats at all. 

The Lmportance oe Disease. 

ITitil (U'i silk iuis been cultivated on a large scale for a longer 
period, the impoitauee of disease cannot be estimated. A\^e have 
, iia<l out brc'aks of all forms of disease in one brood or another of 
several going on iogetber, Imt not in all at one time. Kearers in 
Tirhoot Inn’c lost worms from disease, but in almost all eases bad 
feeding. l)ringiiig leaf long distances, or some other irregiilarity 
luay have been the predisposing cause ; there is little real infor- 
mal ioji about the diseases of eri silkworms and the names of the 
disease of mulberry silkworms, most like that f]“om tvhich the eri 
worms are suffering, are used I’ather indiscriminately to denote 
what may be c[uite different diseases in eri silk. So far as our ex- 
perience goes up to nmv, with pi'oper feeding, clean trays, proper 
spinning methods, disease is not very important unless the climatic 
conditions are really unsuitable ; if very dry hot weather sets in 
with a dry wind full of dust, disease may overcome the worms and the 
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mortality may be very large. So also with worms in the last stage 
•md at spinning if the temperature is below 60^ F. indoors. On the 
other hand, we have not had long enough experieiioe to tell really 
liow far disease is important and the ([iiestion will have to be kept 
in view. We ivoyld recommetid all rearers to hare (heir natnes and 
addresses registered for exchange of seed ; a register is maintained at 
f’usa of all rearers known to us and so far as possible w(* arrange 
for exchange of seed between rearers in different localities. 

Ill this connection the following circular has beet^ issued : — 

Fki Seed SrpriA'. 

An essential feature of good rearing is the exchange of si^ed 
and renewal of the stock' from some distant place. Arrangeiueiits 
have been made for seed supply from several places ; as the (hmiand 
for seed is fluctuating and not easy to ai range, it is essential to get 
tlie co-operation of as many rearers as possibkc We propose to 
arrange as far as possible for the following : — 

(1) Seed supply at fixed prices from certain cmitres. 

(2) Register names of those who will want seed and the tinu's 

thev will want it. 

Cl) Register those willing to supjily seed, either at a fixed rate 
or \)y exchange with a rearer in anotlier j)lace. 

The rate proposed for the sale of seed is as foHous ■ 

200 .. •• ■■ 

. . e i2 

oMO 

. .. I 0 

l.OUM •• ■“ , 

1 

.V0(K) 

2 i> 

hi,CHK) (i <•/.) .. ■■ ■■ ■' ” .7 ^ 

;}2,0(K) (2 ox.) .. •• -1 S 

Those who are prepuivd to emter into tliis arrangement sliouhi 
(1) agree to the above scale ; (2) inform me in advance when they 
expect to have surjdus seed for sale : (3) inform me in advance 
when they expect to have surplus seed that tliev wish to exchange . 
(4) inform me in advance when they will want to purchase seed , 
(.“)) inform me at once if they wish to have* a fresh supply of sc(‘d 
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overy year at one season and expect to have surplus seed every 
year at another sea so in 

d^he benefit of these arrangejueiits to rearers will be great : 
in the first place, all rearers in some districts will want seed in Jiily 
and will have surplus seed in Marcli ; othens will want seed in March 
and have surplus seed in July-'Augiist ; large rearers will have 
large surpluses of eggs for sale at different seasons and in some local- 
ities seed (uiu be olitained and is required at all times; another 
benefit will lie in exchanging seed from widely separated localities, 

Gujarat and Behar. South India and North India . etc. 

Piisa can no longer supph' all the seed, but if rearers desirous 
of coming into this ai rangement will register theii* names, i-equire- 
nients and outturn of surplus seed, we will endeavour to put those 
requiring seed into touch with those supplying it. 

In this < ()uneetion. we would draw very special attention to 
the fact that manv rearers, heginning from a good healthy stock, 
have in a few broods got disease, while other rearers with the same 
stock, have m)t had diseas(\ We fielieve this to he wholly due to 
had and good feeding lespei'tivelv : and as a general rule with those 
who liave started rearing ei‘i silk during the last year, those who 
have fed often, giving good leaf in good condition at frequent intei - 
vaks. have pi'odueed fine ( ocoons and a healthy stock, while those 
who have fed badiv oi' have been careless have vei'y largely had 
their stocks wiped out by disease. 

In the Piisa rea rings given above, the serious shortages of leal 
hav(* always led to large outbreaks of disease, and comparing these 
broods with bi-oods of othei’ plaices wlio got their seed from Piisa. 
there has been a marked superiority in tlie cocoons from rearers 
outside and they have also pinduced a far finer stock. 

In Assam, whme eri silk -rea ring is general, there is much 
disease, but the industry is a subsidiary cottage one and disease 
does not matter very much. Also it must be remembered that the 
loss of the worms is far less important than with other kinds of 
silkworm, as in eri all the moths can be allowed to lay eggs without 
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loss of cocoons, whereas every moth allowed to emerge in tasar or 
mulberry silk means a cocoon unreelable. 

Results obtained by rearers who have obtained seed frr)m 
Pusa have varied immensely : some have l:)eeii Cjuite successful, 
some have failed : our own experience lias been that eri silkworms 
are far more dilliciilt to rear than mulberry silkworms, doing the 
two side by side in the saim^ rearing house, so that there is either 
an inherent difference in the species or something vitallv wrong in 
the food, the conditions or some treatment oi“ else the disease is 
the important factor. The last is the controlling factor at present, 
and until it has been worked out, we must anticipate losses from 
disease and renew our seed periodically, ceasing cultivation alto- 
gether when the want of leaf, l)a(l leaf or adverse climatic condi- 
tions compel us to. 

ft has been seen that cliinath' conditions havi' much to <lo 
with whether disease will prevail at all, 'The same stoek which 
suffers badlv from disease in Apiil and Mav gives good results in 
•luly- August. Dll several occasions a number of worms has been 
picked out of a lot, disea s(‘d and dying in April-May and kept in a 
humid condition. They have been successfully reared, although 
some of them have been fed with leaves soaked in the juice of the 
body of diseased and dead worms. If the elimath* conditions ar(' 
favourable, the worms will normally resist the disease provided 
proper conditions of management and food-supply are kept up. 



THEATM.EXT OF COCOONS. 


RKKMWi, Cl.EAN’fNO, BoiU.W OFF. CARDINO, SpINNINO, WeAVIN’G, 
l'>LK.\CinXO. IJvKINO. 

Kep:lin(a. 

Jt has been assumed in the past that ei’i, being an open (meoon, 
c.'ould not be reeled. There are two reasons given for this : om^ 
tliat the tliread is not continuous, ending constantly at the open 
mouth : the otlier that the (mcoon being opein will, when placed in 
hot water for reeling, fill with water and sink, rendering reeling, as 
ordinarilv practised, difhcmlt. The latter objection can be over- 
come bv putting the (-ocoons on wire gauze in the boiling water so 
as to keep them always at the right level: the former is actuallv 
not valid, as the tluead does not end at the mouth, which is closed 
with loops. Idle cocoon is, however, different in fundamental 
stiucluie from other cocoons and wc have seen experienced 
reclers fail to reel it. 

With juuli)orry and tasar cocoons, the thread can be reeled 
oil in a length of .500 to 700 yards, provided the end can be found : 
a large part of the cocoon is practically homogeneous, formed of 
one thread going round and round, and more or less continuous, 
hi eri silk, the cocoon is composed of (1) the cradle, (2) a number 
of tleta('hal)le layers, from three to seven. ()1) an inner layer wliere 
the thread weakens olf and is much covered and cemented with 
gum forming a shiny smooth laver. Instead of being a perfect oval 
with hotl) ends alike and hard, one end is hai'd and even, the other 
is open and loose: there are also " patches," wherf' a piece woven 
closely and not in ciredes round, is detached as a tangle. In 
actual rrMding, tile thi'oad conies olf for a time, then picks up a 
uuuiber of others or works under a patch and brings it off as a 
tangle. Actual threads as long as 20 feet can be readily got 
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oti* a layer, but sooner or later several threads foul, or a “ patch ” 
comes off. We do not believe that reeling, as done usually, is 
possible for these reasons ; the worjii does not spin its cocoon as 
the mulberry worm does ; it makes the cradle ; then it makes 
iavers (usually seven or eight) with rests between ; it spins 
loops at the mouth, but circles or ovals at the closed end : it 
streiio'thens spots of the cocoon with discontinuous patches. 
It is, of course, impossible to see what goes on in tlu^ c'oi'oon 
after a certain point, but from an examination of very man v f-ocoons 
ireated in different ways., we do not believe that, in tlie ordit'arv 
uav. the cocoons can be reeled. Whetlier a system of reeling can 
be devised by experts in reeling remains tc be seem but we believe 
rliat reeling, as now practised, cannot be ap])lie(l lo tliis cocoon, 
wliether to cocoons from which the moths have emerged or to 
co(“oons fi'om which the moth has not emerged and in which tlio 
chrysalis has been stifled. Nor is it likely that reeling, if possible 
by experts, could ever be simplified so that it could be don(‘ e]iea|)ly 
and with ordinary labour. 

Another factor in reeling is this : in mulbeiiy silk, the gum 
of the silk is softened in hot watei“ and as the fibre from each cocoon 
joins the others at the eye, they consolidate into one thread, tlie 
glim on the fibre uniting them as it cools and dries. In eri silk, 
the fibres, after passing through the eye, separate again, the gum 
not uiiitiiig them as in mulberry silk. I he pliysical pvojierties of 
ei'i silk are very different from mulberry silk [as also from tasar 
silk] and the chemical composition of the gum is evidently dilfeient, 
as will be seen when cocoons are boiled. 


Cleaning Cocoons. 

When the moth emerges from the cocooin it leaves behind it 
the empty pupal skin as well as the old dried caterpillar skin. If 
the cocoons are carded, these remains get broken up. mixed vith 
the silk and have to be removed by special methods. If the cocoons 
are used for spinning, the spinner must use care to avoid spinning 
in fragments, must waste the inner layer of the cocoon, and, m 
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hoijinc^ the cocoons, luiich dirt coiries out in the water and stains 

o 

the cocoons. It is in every way desirable to clean the cocoons and 
a process for doing so has been discovered. 

If an unboiled cocoon is taken in the fingers and a tapering 
piece of wood, such as the handle of a long penholder is pressed 
against tiie closed end, the closed end may be pushed through the 
open end and the cocoon tuined inside out. In so doing all the 
dirt is pushed out and a perfectly clean cocoon obtained. This is 
the principle employed in this process ; the principle and machines 
for doing it have been patented by the inventor, Mr. R. W. Corytojj. 
[f the work is doue by hand as described, it is excessively tediou.s 
and slow. The machines are the only successful method of doing 
it. There ai’e two machines, a simple hand one and a more complex 
hand oi' power onv. The woi-king of the latter machine is this : 
each cocoon is placed in a brass tube, after its mouth has been 
slightly opened. The tubes are placed on an inclined shoot on the 
machine with the open end of the cocoon to the right. They 
slide down one by one as the machine works ; each cartridge comes 
opposite a hole at the left side of the shoot, through which comes 
a rod, which pushes the cocoon to the right on to an expandei- 
vvdiich enters the opening ; the expander is then expanded by the 
[)ressiire of a small brass tube which is forced into it from the right 
and which passes right into the cocoon ; the rod pushing in the 
small tube pushes it off the expander back into the first tube ; we 
now have the cocoon back with a small tube inside it. The two 
tubes and eoeoon then drop and cotne opposite another, opening in 
the shoot, on the left, through which comes a small steel rod, which 
pushes the closed end of the cocoon into the small tube and turns 
the cocoon inside out. pushing it right through the small tube, 
beyond it, through revolving brushes and through a plate, where, 
as the rod returns, the cocoon falls off into a shoot and comes out 
of the machine. The rod ret\irns to the left, clear of the ('artridges 
which fall through into another shoot. Meanwhile another cocoon 
has come down above and been provided with its inner tube. At 
each cycle one cocoon gets its tube, another gets pushed out and so 
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By simply feeding large tubes containing eocoons down one 
,[ioot, small empty tubes down another and turning a handle. 

, [(‘a lied cocoons are turned out at the rate of 30 to 00 per minute. 

The same inventor has devised a simple apparatus for e dec ting 
th(^ same thing in a simpler manner suited to the small growtn- and 
ivq Hiring no elaborate apparatus. The machine consists of a fixed 
♦•xpauder, through which is pushed a brass tube fitbal inside with 
a spring ; opposite is a fixed steel rod whieh strikes against the 
I'losed end of the cocoon and reverses it while entering the' t\ih{\ 
riie spi’ing pushes out the cocoon as the tube is drawn baek. 

To prevent the cocoon striking on the rod. a swiiignig folk 
pushes it off as the tube is drawn back. tlu‘ fork being weighted 
t)elow. For this machine, dry, well-opened (U)coons are essential. 
The instructions given below sufficiently explain tln‘ nnndiine. 



IX8TRUOTTOX8 FOR FREOTTNG AND WORKING 

{'ORVTOX's PATENT Eri SiLK COCOOX REVERSEK. (FlO. 10 .) 
^lODEL IL 

Objeet of the Machine. 

When emerging from the cocoon through the aperture left in 
it by tlic (‘at(u‘pillai' when spinning, the hA’i Silk Moth leaves behind 
it ifiHi(h‘ the cocoon the skin of the pupa, also often some excrement 
and f>tlier foi‘eigJi matter. 

If this extraneous matter is not removed prior to boiling the 
cocoons to degum them, not only is the silk discoloured but the 
pupal skin, etc'., becomes entangled with the silh and causes a 
considerable (|uantity of waste when cleaning. 

The object of this ina chine is primarily to reverse the cocoon 
before it is boiled, and so clean it. In this condition, all foreign 
matter can be easily freed from the parchment- like skin that forms 
tlu‘ inner lining of the coeoon. ^econdaiilv. to afford buyers of 
co(a)ons a certainty that they aio buying silk and silk only. When 
a demand for these t ocooiis arises, growers may try to increase 
iheir profits by killing the moths before they emei'ge and thus 
iiKU'oase the weight of the cocoon. 

Buyers would do well by themselves to hire these machine.s 
out to the native growers and insist on purcliasing reversed 
cocoons only. 

To erect the machine. 

Take the machine out of the box in which it and a pair of 
stretchers are packed. 

Place the wooden stand ‘‘ A ” so that the slot “ B in the 
top cross bar “ C is closer to the leg that is further away froni 
where the operator is to sit. 
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Bury the legs of the stand so that the lower cross bar ' ^ D ’ ' 
is at ground level. Ram earth round the legs to keep the machine 
firm. 

Place the casting E'' on the stand, seeing that the slot in 
the casting and cross bar of the frame coincide and secure by the 
bolts K. K. to the stand. 

If correctly fixed, the expander ‘ ‘ F ” will be towards the oper- 
ator (pointing away from him) and the reversing point ‘ ‘ G 
further away and pointing towards him. 

Pass the forked brass pendulum “ H ” through the slot, the 
fork passing on either side of the point G.’’ Pivot on the pin 
“ J ' ' passed right through the casting and top cross bar. 

Hang on the pendulum weight '' P.’’ The pendulum should 
swing freely. Push the brass tube ^ ‘ L ” about 2" into the Ex- 
pander ‘ ' F ” and adjust the cord ‘ ‘ N ’ ’ to prevent the tube ' ’ L ’ ' 
being drawn too far back after each operation. 

A small amount of oil may be applied to the tube with advan- 
tage. 

The machine is now ready for use. Two points must be es- 
pecially noticed before it is attempted to reverse the cocoons. 

(a) The cocoon must be dry. 

(h) The cocoons must be pierced and the moth emerged 
from them. 

To operate the machine. 

Take the cocoon between the first finger and thumb of both 
hands and open the passage made by the moth when emerging 
from the cocoon. 

Insert half way down the cocoon the stretchers (sent with 
every machine)— and open the mouth of the cocoon as much as 
the stretchers will allow. 

Place the cocoon on the points of the expander taking care 
that the expander is not inserted more than frds of the way down 
the cocoon. 
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Push home the brass tube by applying pressure on the pahu- 
plate and the cocoon will be pushed oh the expanding points and 
on meeting the reversing pin will disappear up the tube "L." 
Draw the tube back again to the full extent of the cord and the co- 
cOon, now reversed, will be eieeted olf the reversing point (Fig. 1 1). 



Occasionally an extra large cocoon sticks in the tube. A 
small bit of bamboo the thickness of a lead pencil if inserted in the 
hack of the tube stimulates into action the ejecting spring which 
is inside the brass tube. 


BOILING OFF. 

The thread of the cocoon consists of a core of fibroin, and a 
f'overing of sericin or gum ; the latter causes the threads to adhere 
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and to form the close texture of the inner layer of the cocoon. 
Before spinning the threads, the gum must be dissolved sufficient I v 
to free the threads. This is doiie by treatment with a weak alkali. 
The ordinary practice in Assam is to take sufficient water to cover 
the cocoons, to dissolve in it a weight of castor ash equal to the 
weight of silk and then to boil till the cocoons are soft throughout. 
To prevent entanglement of the cocoons they are placed in a cloth, 
not directly into the li(}uid. Castor ash was analysed : 

'SCsir FOR THE SAPOXTFTCATION AND CLEANING OF SiLK. 

Water soluble portion contains practically nothing but a 
mixture of the Sulphates and Chlorides of Magnesium and Potas- 
sium together with 28’3To of Potassimn Carbonate. In order to 
replace its use as a saponifying agent by that of a pure salt, use 
equivalent proportion of Potassium f'arbonatc. Since, however, 
lotassium Carbonate K, CO^ is very deliquescent, it will be 
necessary to first analyse the ordinary commercial Potassium 
Caibonate before using, then use in the proportion indicated by 
the above analysis.'' 

A number of experiments were made to determine if ordinary 
soda (Sodium Carbonate) could not be used, as the crude ash is 
dirty and impure. The following are results of trials r— 


]. 

iSi)k 100 grains. 

] 


Soda 12 A grain.s. 



Water 200 c.c. 

“ Unsatisfactory. 


Boiled for 2o niinutes. 

/ 

il. 

Silk 30 grain?;. 

\ 


Soda grains. 

Quite satisiactovv. 


\\ aler \ 00 c.e. 


Boiled for 15 niinutes. 

] . 

IIT. 

Silk 30 grains. 

'l 


Soda !.■) grains. 

- Not good. 


'iViiter 100 e.e. 


Boiled for 10 minutes. 

J 

IV, 

Silk 30 grains. 



Soda 30 grains. 

Water 100 c.c. 

• ()uitc satisfactory. 


Baileil for Jo minutes. 

J 

V. 

Silk 30 grains. 



Soda 4u grains, 

Water 100 c.c. 

j 

- Not satisfactory. 


Boiled for 5 minutes. 

J 
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Vi. Half a soer and not. more pieret'd cocoons can Uc convcnionlly boiled in a korosone 
tin. Half a soer of castor ashes necessary M'ith 2 jralluns (oc., half a tin) of uatcr 
for this weight of silk. Boiled for from 4.5 minutes to 1 ho\ii’. 

} pound soda. ^ 

2 gallons water. S 

In this (tocoons soaked first and then tied in a piece of chdli (as usual with 
ashes) and then the cocoons boiled. Sonic louse oocoun.s were alsu buih'd along 
with the bundle to Hccuhen the gum of these loose coeiiuiis would be <- 0111 - 
pletely dissolved ; it was dissolve<l after full half an hour'.s boil (compare 
expt. IT). The bundle was boiled for 4.5 miuutcs so that I be ucli<ui of the 
soda would be perfect even ou the innermost eocoons in llu‘ Imiiillc. This 
gave a perfectly sati.sfacrlory result. 'ITus experiment was idenlic.dly the 
same us II, but the result, s were so diil'erent on account of Ihe (juantily of tlu’ 
cocoon and watcr. 

.seer of cocoons, j 

j seer of soda > 

2 gallons of water. | 

in the following experiments, other reagents were used for 
boiling oJT, as it was found that the cocoons were whiter if boiled 
with soap or caustic alkali. 

1 . Caustic Soda, 

Cocoons 875 grains. 

Caustic, soda 44 grains. 

Water 11 pint. 

The soda was dissolved in water and placed on the fire : it 
boiled in 10 minutes, the cocoons were put in and m 15 minutes 
the gum was dissolved. 

2. Bar Soap, 12,^/^. 

C 0 C 00 U.S 875 grams. 

Soap IK) „ 

Water l-i pints. 

The soiip was cut and boiled until dissolved. The cocoon.s wore 
put in and boiled for half an hour ; the guru was not dissolved and 
the cocooas were left in for 24 hours, when the gum wius dissolved. 
:i. .sv/a, 2 .v'„. 

f'oeooiis 87.5 grains. 

Soda 210 „ 

U'ater Ij pint. 

The soda was dissolved and boiled ; the cocoons weie put in 
and boiled for 15 minutes when they were ready. 

4. Bar Soup, 2,5^o, vot ]>oikd. 

Cocoons 875 grains. 

Bar soap 210 „ 

Water U pints. 
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The soap was cut up, boiled in the water and dissolved and 
the solution removed from the fire. The cocoons were put in; 
some were ready in 6 hours, but after 20 hours most were not ready 
and required boiling for 15 minutes. 

•j. Caustic Sofia, 5‘'*o, icithoiit hotliru/. 

Cocoons 875 grains. 

Caustic sotia 44 grains. 

W'ater pints. 

The cocoons were put in the boiling solution after reniovaJ 
from the fire and were ready in 12 hours. 

0. Soda Crj/st(ils, uitJiout boiliwh 

t'ocoons S7.'i grains. 

Soda 21!) 

Wat(‘r it pints. 

The cocoons were put in the boiling solution, removed from 
the fire, and allowed to stay there 20 hours. They were not readv 
and mrjuired boiling for 20 minutes. 

Tile best method of boiling we believe to be as follows : Soak 
the cocoons in water for IS hours, changing the water several times : 
then boil in Crystal soda, 25% of the weight of the cocoons (2 
cliittacks to half a seer of cocoons in a kerosene tin) for 45 minutes 
or -12% of M 0210 -hydra ted soda (1 chittack to .f seer of cocoons in a 
kei'osene tin) ; then remove the cocoons and wash. ; tVve.n put into 
vtwd tdiont , or \) 0 \\ ior a i:e\v minutes in a liot soap solution 
(10% of the weight of the silk). Then wash in running water or 
several changes. This leaves the cocoons white and clean, in a 
lit condition to dye or to spin, 

111 practice we omit the soap as, for ordinary work, we do not 
re<(uire the cocoons to be very white. If it is desired to make them 
very white, tliey should be treated with soap an<l after washing put 
for a few moments into dilute Sulphuric acid {} per cent, in water). 
This makes the cocoons white and gives the stiff ' ' Scroopy ’ ’ feel- 
ing , if this is not required, wash out the acid and put into dilute 
soap or soda solution, and then wash well ; they will be very whit(' 
but not “ Scroopy.y The above processes of washing apply to 
uncleaned cocoons ; if one is working Avith clean (reversed) cocoons, 
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one can omit the preliminary soakings and washings^ as thei-e is 
no dirt in the cocoons. 

This process of treating cocoons is radically different from that 
used for mulberry silk and the methods used for mulberry silk lIo 
not apply to eri. The greatest difference between mulberry and eri 
silks, as silks, lies in their composition ; this has not, so far as we are 
;iware, been chemically investigated ; mulberry silk is far more 
easily divested of its gum, is far less resistant to the action of 
alkalies and can be treated by a process of maceration, with 
perhaps a short boiling in soap after. Eri silk cannot be so 
treated ; we have not been able to treat cocoons by any process 
of maceration with subsequent boiling in soap ; boiling with 
soap does free eri silk from gum, but not as well or as quickly 
as soda does; in actual practice, eri silk can be boiled with 12% 
of its weight of monohydrated Sodium carbonate without 
suffering in strength ; such drastic treatment would not be 
adopted for mulberry silk, nor is it required. In this respect eri 
silk is like '' wild silks ” such as tasar, that is, all the silks in the 
trade not derived from Bombi/x. 

Carding. 

Boiled dry cocoons are very readily carded by hand for liand- 
spinning if this is required and this effects a separation of the dirt 
contained in the cocoon from the fibre. The simplest method is 
simply to take each cocoon in the fingers and with each hand to 
gently loosen the cocoon till it all comes away as a loose lluffy mass, 
leaving the very thin inner shell holding the empty chrysalis case and 
caterpillar skin. There is a small amount of waste, but this can be 
recovered by fresh boiling. If carding were n necessary preliminary 
to spinning, it would be worth while devising a hand machine to do 
it ; but, while carded silk can be spun, especially on the charka, 
it is not necessary or desirable. In the Punjab, wool is carded and 
those who do this can also caixl eri cocoons and then spin a fine even 
thread just as is done with wool. It may be found desirable to do 
this where wool-carding and spinning is familiar to the people and 
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if SO, hand -carding is a very light occupation for children which 
they learn at once. We do not use carded cocoons as a rule. 


Spixxing. 

There ai'e thi’ee methods of hand-spinning 
in use at present. 

(1) . TheTaku or Spindle (Fig. 12) is a 
simple spindle with a weighted end ; the 
spindl(‘ is attached to the drawn-out end of 
the wet cocoon and spun, the thread being 
drawn out evenly by the fingers till the 
s[)indle falls sufficiently when the thread 
formed is wound off and the spindle again 
sf)un to twist a fresh length. It is a slow 
proce.ss, well-known for making '' ’\Iatka 
thread of waste mulberry silk and is the 
least economical of the methods, though 
it pj'odiiccs good thread. 

(2) . ihe Cliarkat' (Fig. 13) or Spinning 
^^heel is familiar wherever cotton is spun. 
It consists of a wheel with a belt which 
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passes round a small pointed spindle set between upidglits : tlie 
wlicel is turned with one hand, causing the pointed spindle to revolve 
rapidly : if it has been joined to a pulled-out end of the coeoou and 
the cocoon is pulled away by the left hand, the thread is twisted and 
drawn out ; when the cocoon is held out as far as possible, the thread 
is disengaged from the point and is wound olT upon the base 
of the spindle, and a fresh length begun. Dry oi* carded (‘ucoons 
are done very well upon this machine, which makes very tine thread. 
The sole disadvantage is that the pi’ocess is not continuous, as 
wheel must l>e stopped to wind the finished length on to tlic spindle : 
only one hand is available for the cocoon, the other being iiscd to 
turn the wheel This process is the familiar one in India and it is 
one of the advaiitages of the industry that the material ean bo so 
readily used in this way in India generally ; the people have 
nothing to learn. 

(T). The Pi(sa Machhie. An improvement n[)on tln^ above 
has been devised, based upon the old Hying needle "'principle, 
so universal in power-spinning of ail kinds. The principle of the 
niachinc is this : a thread passes to a point revolving round a re- 
volving spindle and from it to the spindle ; if the two revolve at the 
same rate, the thread is only twisted or only wound on the spindle 
according as they revolve in the same or opposite directions, ]>ut if 
they revolve at dilferent rates, the thread is dragged from the 
revolving point and Avound olf upon the spindle; in so doing, the 
revolutions of the point give the thread twist, aiid if the lint' end 
of the cocoon is fed in, it l)ecomes thread, as it is drawn olf and 
twisted. 

If the two motions arc adjusted, one can get in a given length 
a definite amount of twist ; thus if one inch of thread is drawn in 
while the flying point makes six revolutions, the thread will have 
six twists in one inch. To secure that, tlnu’e shall be a difference 
ill the rates of motion of the spindle and the needle can bo done 
in two ways ; they may be driven by belts off pulleys of uuecjual 
size, or the spindle may be free to revolve and slightly ‘ ‘ braked 
if the spindle is free to revolve, the thread drags it round and is not 
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wound off ; but if the spindle is braked by friction, it turns more 
slowly than the needle and so pulls off the thread. The details 
of such a machine will vary, but the principle is the same ; the Pusa 
Machine consists of a pulley, turned by a treadle and belted to the 
flying needle ; the needle may actually be a hollow bent needle, 
or a wire with a loop at the end and other loops on the arms. It 
revolves round the spindle, which revolves more slowly and the 
til read is fed in at the base of the needle or through the loop at the 
end ; the spinner has both hands free to draw out the coeoon into a 
proper length and feed it continuously to the thread. 

The great ad v ant, age of the machine is that it brings the fibre 
olT tile cocoon in very long individual strands ; it is really a process 
of very coarse reeling and the staple ’’ of the fibre is very long. 
W('t cocoons are used as they give the best results hut carded or 
dry ( ocoons c.aii also be used. The photograph illustrates the 
machine best ; there are seveial available patterns, the best doing 
t wo tlireads at once, not a single one. 

In spinning, there is a certain amount of waste but not a very 
gi'oat one. There is of course a very large amount of loss of weight 
prior to .spinning ; thus about 17 per cent, of the cocoon is old pupal 
and larval remains ; another 8 per cent, boils off as gum ; the average 
figures for dry empty cocoons are as follows 

Dry cocoons 100. 

Dry cleaned cocoons 78. 

Poiled ,, ,, 70. 

Tin ea tl 05. 

Due seer of raw cocoons gives 10 to 12 chittacks of thread. 

Preparation of Thread. 

The thread as prepared l)y the spinner undei’goes no special 
pj*e])a ration before it is used for the warp or put in the shuttle ex- 
cept the processes usually adopted by the local weavers with cotton. 
The warp threads are run off on to big spools, warped, the warp ar- 
ranged, stretched, sized and brushed ; the weft threads are run off 
on to small pirns for the shuttles and kept wet till wanted. In 
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case of extra thick thread being required for a coloured liordcr, two 
or more threads are twisted together either in the usual way of bob- 
j)iiis on a charka or in whatever way is usetl locally, l^’or eri faljrics 
as commonly produced there is no special preparation and in weav- 
ing it is treated just as cotton tine ad is, 

WEAVINC4. A Ha^sDSPUN ThrEAD. 

The threads produced from the charka, taku or continuous 
spinning machine are woven in the usual way on the ordinarv liand- 
loonis of this country. They are not adapted to power looms unless 
very well spun as they break. In the ordinary process of sizing, 
warping and weaving, the threads become very dirty, so diity that 
the pure white cocoons become " ecru '' colour, the dirty <‘(ih)ur 
of Assam eri silk. With careful sizing and weaving this may he 
avoided. We have used various looms and licre express no cqhnion 
as to which pattern is the best. A loom that weaves (iotton will 
weave spun eri silk and whirdi loom will suit any locality best de- 
pends purely on local circumstances. As a rule, vv'i silk is wo\ eu 
into moderately coarse cloth, either foi' suits or for use as wliole 
pieces uncut as v- rappers, saris, dliotis, etc. These are eithei- na- 
tural colour, or cream colour, the latter being obtained by bleaching 
with sulphur. Into these a coloured war]) border may be woveji, 
doubling the threarl of the warp at the edge, or a coloured end 
border, using thicker coloured thread for tlie weft at each end. 

It can be woven into twills, tartans, checks, stripes, etc., by the 
usual methods, but these can never be as light and thin as are pro- 
duced from reeled mulberry silk and arc^ not tlie beautiful line fabrics 
produced from such silks. The fineness and gloss of mulberry silk 
(‘annot be got ; by fine liand spinning and good weaving one can get 
aline clotli, with little gloss, witli great softness and extreme dura- 
bility. With ordinary spinning and weaving, heavier cloth is jno- 
duced suitable for wearing, for (‘oloured table cloths and curtains, 
for those fabrics in which strength and durability are required but 
not the sheen or delicacy of the finest silks. Most silks deteriorate 
Avith use ; eri silk improves, since the soft fibre loosens a little, fills 
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in the fabric between the threads and gains in lustre and softness. 
The individual threads have great strength, a good twist and no pro- 
jecting ends of silk, only loops which have great strength and which 
give the fabric its softness and which fill in the points, making a 
very soft even surface. 

In the ordinary hand-weaviiig with handspun thread, there 
is no object in haN'ing a fly shuttle loom or an improved pattern 
of any kind ; (lie best loom is the ordinary hand-loom in which the 
shuttle is thrown hy hand; for weaving greater breadths than 
Ht> Inches coin'enieul ly, we use a fly sluittle loom, the picking done bv 
pulling a (- 01 ( 1 ; if the sliuttlc moves rapidly, it is certain to break 
the warp tlireads as they ‘ atv . not really even, and it is useless attempt- 
ing to hurry the weaving if handspun thread is used for the warp, 
if nhllspiin thread is used for the warp, it will of course pay to instal 
a really good fast loom of which tliere are many patterns, the Churchill 
loom of Ahniednagar being probably the best. There arc consider- 
able differences in procedure in weaving fine or coarse cloth and 
naturally much depends on the evenness of the thread. The best 
heavy fabrics are made by using for the warp fine thread of which 
two or more are twisted together. It is easier to make a fine thread 
eveji in spinning on the charka than to make a coarse one ; if such 
line thread is w oven direct, it makes vei y fine soft fabric, but it re- 
quires good careful weaving and is slow to weave. But if two, three 
or four of such threads are twisted together, the unevennesses 
averag(‘ out and one gets very even strong thread, suitable for 
wai'p. In making bordered pieces, siu'h thread should be used, 
as tlie threads (‘spe(-iallv must be thick to cover the wliite in the 
neft , also if thick coloured warp is used to make the border, 
the same thickness must be used in tlie luicoloured centre or the 
centie will be very open owdiig to the close beating up ’’ of the 
weft being stopped by the thick border w'arp threads. 

i or weaving fine eri cloth fi'om handspun thread, we use a reed 
of 20 to 22 dents, and this is the best for the cloth required by the 

Calcutta market ; for coarser thread a reed of 14 to 16 dents may be 
used. 
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It must be remembered that eri silk clotli, as usually made from 
liandspun thread, does not shrink, but iu time stretclies a little ; tliis; 
must be allowed for and it is one of the peeuliaritie^ of this elotli. 

B. Millspun Thrkad. 

Eri silk spun like waste mulberry silk is almost indistinguish- 
able from the latter and can be used in the same way. We liav(‘ used 
counts 160/2, 160/2, 280/2, but other countvS are made. 

Finishing. 

Ordinary undyetl cloth is ‘ finished ' iu a varietv of wav.s. ae- 
eording to the appearance required. Ordinarily, tlu' doth is washrd 
in hot water with soap and then dried and ironeil. Idiis leaves 
the colour unchanged. To get a winter colour, the ( loth is waslied 
in boiling water ami soap, then rinsed, put into water ('ontaining a 
little Sulphurie acid ; from this it is put into water and tlien again 
washed with soap or soda. To get a cream colour, the cloth is put 
into boiling water, then rinsed witli Simlight soap, and then, after 
rinsing, put into a weak solution of Citric acid or water containing 
the jnice of limes, lemons or other acid fruits. A very good ciuam 
colour is also got by bleaching the cloth with Sulphur as desciibed 
below. There are other methods used iu the trade, some of wliicli 
are secret and with undyed fabrics great importance is attaa'hed 
to proper finishing. A cream colour is generally required in India, 
as being the proper colour of tlic host eri silk. 

We may draw attention to the very great value of boiling the 
cloth, in all processes, as this improves it very much. Rri silk 
improves very much by use and washing ; it is at first rough, coarse 
and dull-looking ; a great deal of this is removed by l)oiling the clol h 
in water with or without soap or soda ; it will not stand boiling with 
acid. A simple way of getting a good cream colon i’ is to boil the 
cloth for one or two hours with ^ of its weight of soap (bar soap) 
and then exposing to the sun for a few days. For ordinary small 
lots, any good hard soap may be used, but if large lots are to be done, 
it is best to get a good pure olein bar soap specially made for boiling- 
off silk. 
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Bleaching. 

Tliough the cocoons are white at first, the silk becomes dirty 
in the course of boiling, spinning and weaving till in the usual course 
the silk produced is ecru colour, a colour very suitable for use in 
this country, but not adapted to dyeing in light shades. Kxcept 
for very special purposes, the colour does not matter ; by exercis- 
ing great care in boiling the cocoons, by washing them well after 
boiling or by prolonged soaking in water, by care in the spiniiiiig 
and weaving, a cloth can be got which is, after being washed, nearly 
white. To get the whitest, one must bleach. Very beautiful 
white tliread can be produced by bleaching with Hydrogen Perox- 
ide : nearly as white thread is produced by ' ‘ blaukit ” ; but the 
ordinary process of weaving is sufTicieut to again dirty the threads, 
and urdess good weaving methods are used, the cloth will not be 
white. Cloth can be whitened by washing and exposure to sun- 
light for long periods. Tests have been made of bleaching with 
Aqua Regia and with Sulphur Dioxide (Sulphurous Acid). We 
recommend either of the folio wdng processes, but would emphasise 
the fact that such bleaching is not as a rule required. For those 
who wish to turn out high-class white or delicately dyed fabrics, 
the processes 1 and 2, though costly, will be of value, applied either 
to the thread or to the fabric. 

(1) . Bleaching thread with '' Blanhit,'' 

Boil the silk for one hour in a solution containing | lb. Mar- 
seilles soap for 5 gallons of water. Wash thoroughly and put the 
silk for about 12 hours, with an occasional stir, in a solution of 
about I to ^ lb. ‘ ‘ Blankit ’ ' per 5 gallons of cold Avater. Rinse the 
silk in Avatcr which has been acidified by the addition of a little 
Sulphuric acid, then rinse in fresh water. 

(2) . Bleaching thread with Hydrogen Peroxide, 

For 10 lbs. of silk take : 

2—3 gallons commercial hydrogen peroxide. 

H — Sodium Silicate. 

1 Ij lbs. white soap dissolved in 12 gallons of water. 
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This is warmed to 120® F. and the silk put in for several hours ; 
at intervals it is wrung out and turned. When bleached, it is phu ed 
in water acidified with Sulphuric acid, then rinsed in fresh waliu-. 
The bleaching liquid is used again, replenished if necessary. 

(3). Bleaching cloth or thread vdth Sidphar. 

Suspend the material in a closed chamber, aftei* soaking it in 
soap and water ; then burn sulphur in the chamber (‘ompletely 
closed, so that all the oxygen of the air is combined with sulpliur : 
keep the material in for 12 hours, then vomove and wasli wtdl. 
The colour is not quite white, but rather cream colour. 

Dyeing. 

Eri silk, as other silks, is readily dyed with a large range of 
colours. The dyes may be classed as : 

(1) . ‘"iN^atural” dyes obtainable from indigenous plants 
and used with mordants. 

(2) . Anthracene or Alizarin dyes, which are similar to the 
plant dye Madder but are made artificially and require mordants. 

(3) . Aniline colouring matters, which are applied direct, 
with acid or other agents, or which are developed.’ 

In the first and third classes there are dyes which ai'c fast to 
light or to soap, or to boiling water, or which are fugitive to light or 
will not stand soap or boihng water. There is no inherent supe- 
riority in plant dyes over any others : some are fast to light, some 
fade very rapidly ; but they were formerly obtainable in this country, 
their use was in many cases well known and, when properly ap- 
plied, they give a good range and depth of colour. The prejudice' 
in favour of these dyes is due to the fact that many aniline coloni's 
are sold and used which are not fast to light and it is rather tlie 
abuse of these dyes which has led to the general feeling that 
‘ ‘ natural ’ ' dyes arc preferable to ' ' synthetic ’ ’ ones. Provided 
only fast aniline dyes are utilised, there is no objection to them 
and they have great advantages in ease of application, range of 
colour and delicacy of tint. The dyeing of silk is in many 
respects similar to that of wool, as opposed to the dyeing of 
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fiotton ; Watson has shown that silk is a better material with 
which to use indigenous natural dyes than is cotton, and silk 
is also a partieidarly good material with which to dye with 
many of the aniline colours. Some dyes require mordants, Le,, 
the use of some substance to enable the colour to develop on the 
material, alum being a common ou^ used. Indigo requires special 
treatment, since it is not soluble in water, and a soluble com- 
pound lias to Ije produced, with which the silk is impregnated, 
and whi(‘h on exposure to the air oxidises to indigo and 
is fixed upon the fibre. Aiiiiiiic dyes (with few exceptions) require 
no mordant : some are applied with the addition of ’* boiled off 
liquor, " the liquid in wliich cocoons liave been boiled to dis- 
solve the gum, either a gum-soap solution or a solution of soda- 
gum or pot ash -gum, all of whicdi act as an alkaline bath : this 
dye-bath usually re([uires the addition of either acetic acid, or sul- 
phuric acid according to the dye used and t he shade required ; no( 
moi‘e tluin 15 to 20 per cent, of ''boiled off liquor” con- 
taining soap should be added or ten per cent, of liquor made 
with soda and its function apparently is to make the dyeing more 
even by making it slower. 

The dyeing of eri silk is the same as that of other silks, c.r/., 
mulberry silk, and, since the fibre is white, the bleaching required 
for tasar silk is not needed. In fact, eri being itself pure white, 
takes dyes better thaji other silks if properly liajidled and kept 
clean. AVe liavc used the same method.s for eri silk that arc used 
for mulberry silk and there is no marked difference between the 
two in their ladiaviour towards dyes. 

^Iethod oe oyeing. 

There are three methods of dyeing, useful for different pur- 
poses. The cocoon may be dyed, the thread, or the piece of cloth. 
The last admits only of one colour, unless special methods of print- 
ing are used or unless tlie cloth is a mixture of cotton and silk or 
wool and silk. If it is desired to produce stripes, borders, checks, 
etc., with two or more colours, then the cocoon or thread must be 
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lived. The dyeing of the cocoon must follow the boiling ov the 
dye will not penetrate, and it is less economical than the dyeing of 
tlie thread. The cocoons should be carefully boiled in a elotli. well 
washed so as not to become entangled, and dved at om'c in tlm 
cloth : if they are put into the li(|uid direct they get entangled and 
loose, niahing the spinning less easy. Cocoon dyeing with aniline 
dyes is rarely useful ; the dye fastens on the outside of the eoeoon 
too much and the dyeing is uneven. With Alizarin or other mor- 
danted dyes, this is not so marked as the mordant ])eiaurates 
readily and the dye is more evenly developed tln-ough the cocoon. 
We do not recommend or use the practi .e of dveing the (“oeoon. 
The arrangements for dyeing in tliis country are nsuallv slm])le, 
and only small (pantities are dyed at one tinu* : no maehinerv is 
used and for our present purpose, th(‘ usual methods sulliee. One 
must have a good water-supply, vessels that can Ix' heated, measures 
for acids, etc., scales to weigh the silk. dye-stulT. etc. 

Natural Dyes. 

During the last fifty years, there has been a considerable 
amount published as to the dyes indigenous to India. To aiivoue 
who studies these it will be clear tliat tlie, use of indigenous dyes 
varies much from place to place in tlie details of tlie proca'sses used, 
but that there arc certain principles underlying it which may not 
be known to the dyers but which are met by llie many curious 
ingredients used in dye baths. It is useless to go into tliese and 
we give here a short snmnrary of the more important dyes used, 
with the essential features of tiic processes. Whether alkali, 
for instance, is obtained from the ashes of one plant or 
another, or from earthy mineral alkali or froin more oi* less pure 
alkali purchased in the bazaar, is a matter of local practice ; so 
with the use of lime-juice, tamarind or acids produced by 
fermentatiou. In many cases, it is known that the wati.^r of 
particular wells or rivers is useful in dyeing ; this is prol)ably 
due to the presence of small quantities of either weak alkalies 
such as Sodium Carbonate or of such compounds as Glauber’s salt 
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(Sodium Sulphate). We are not aware that the ingredients of siu 
water have ever been investigated. 

For dyeing eri silic, we Avould draw attention to lac-dye parti- 
cularly. Lac -dye is extremely cheap, obtainable in more or le>s 
constant form and gis'cs a vei'y good fast colour. Indigo is also 
of special value. Beyond those, we do not think that there is anv 
special value in indigenous dyes unless one can secure the very best 
professional dyers in a locality where dye-stuffs abound. As wo 
are advocating the (“ultivation of this silk in the cultivated densely- 
populated areas and not in the jungles or hill-tracts, we do not 
attribute much importance to natural dyes, with the exception of 
tlu^ two mentioned. Great efforts were made in the past to .sti- 
mulate the use of natural dyes ; that was done to meet the growing 
competition of aniline and other synthetic dyes : since then, tlie 
former have been largely ousted, fewer people know the use of indi- 
genous dyes, the dye-stuffs are not obtainable readily or in a pun* 
form, and only in favoured localities, where dyeing still lingers 
as an indigenous industry, will the dyers be found who can get really 
good results with plant dyes. The synthetic dyes have also been 
greatly improved, and there is no reason why the softest and most 
beautiful tints should not be obtained with the exercise of far 
less skill and laboui- and at a smaller cost than was possible twenty 
yeans ago witli aniline dyes or is now with plant dyes. Unfortu- 
nately, dyers use crude colours vvdien t hey use anilines, and the soft 
tones of the plant dyes are not so often seen, but this need not be 
and it would be easier to teach dyers to obtain soft tones with ani- 
lines than to revive the general use of plant dyes. Where plant 
dyes can be got which are really fast and whose use is understood, 
they should be used ; but we do not believe this can be said of any 
part of India but the forest or hill-tracts, save with such dyes as 
cochiiieah lac, indigo, kamala, jack wood or myrabolans. 

(I), feapan Wood or Bakam. Cmsalfinia sap fan. 

An infusion of the wood yields a polygenetic colouring matter 
which with alum gives crimson, with tin salts a brighter crimson, 
with chromates a brown or purple, with copper sulphate a 
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brown, witli iron sulpliate a slate or elavet tailour. It is 
,,.,m| to produce crimson. I'he colours are nualeratelv fast. 

(2). Knsum--SalIlower. Carthamus tiurtorius. 

All infusion of the petals yields a yellow dye. not ust*d : adding 
iilkali produces a soluble '' direct ' dye which yields fugitive [)inks 
or reds, it is used chiefly for cotton, and it is said that it was for- 
iistM-lv exclusively used for (loverinneur red tape. 

(d ) . Kama hi . MaU of i is fh il ijyp incn s is . 

The dried powder in the seed cajisules yields a red or vellow 
live, soluble in alkalies and used with alum as a mordant. It is 
not fast, though wddely used. 

(4). Al. Mori}i(h{ tinctorla. 

The roots or root-bark yield a red dyin ap])liod with d'annin 
or alum mordants to material usually stee])ed in eastor oil eiunl- 
sion. The colours are fast. 

(.3). ISingrahar. N f/ctaiitJies arbor-fyistis. 

The dried corolla-tubes yield a '’dire(‘t'' dve on infusion 
which dyes an orange colour. 

{(}). Maujista — Madder. Rxhia cordiioha. 

The infusion gives the same range of colours with mordants 
as is given by Alizarin, which is its artificially-made form. 1 he 
ilye-stulf is extracted from tlie dry roots. 

(7). Lac-dye. 

A colouring matter (Extracted fioin the body o[ tlie lac-insect 
[Tarhardia lacca, 1\ albhzUe, T. jh-i, T. decondla, otca) in the process 
■d' shellac manufacture by \vashing crude scraped lac in wat(‘r 
(wuli or without soda) and precipilating the dye wdtli lime oi‘ tin 
>alts. The cloth is mordanted with alum or tin, and in some eases 
iU'ids are added to the dye-bath. The colour produced is a deep or 
iu'iglit red, fast to light, washing, soap and alkalies. It is a spe- 
‘ iMly good dye for silk, deserving of a much more extensive use. 
Mordanting with tin or alum, and using the dye with acid gives a 
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bright red, with alkali, a reddish purple ; mordanting with iron and 
dyeing with alkali gives a grey. The red obtained with acids 
becomes purple-red if the material is washed directly in soap 
or alkali. 

(8) . Kanthal — Jakwood. Artocarpus integrifolia. 

An infusion of the heart -Avood yields a yellow colour which is 
fixed on cloth mordanted with alum and is fast to light, etc. It is 
stated to be much used in Burma. 

(9) . Annatto — Latkan. Bixa orellana. 

The dried pulp of the seeds yields a bright orange dye, soluble 
in alkalis, applied to silk mordanted with alum. The colour is not 
fast to light. 

(10) . Dhak— Palas. Bi(tea j random. 

A decoction of the petals yields a yellow dye, fixed on alum- 
mordanted cloth, which is fast. 

(11) . Haldi -Turmeric . Curcunm longa. 

An infusion of the rhizomes yields a yellow dye, which, with 
acid, is fixed on alum-mordanted cloth. Tin mordants make 
the colour orange. The colour is fugitive. 

12. Indigo — Nil. Indigofera spp. 

The leaves yield indigo-wliitc, soluble, which on oxidation 
becomes indigo-blue. The dry powder is reduced, the fibre soaked 
in it and allowed to oxidise in the air. The blue colours yielded 
are fast to light, etc. Reduction is effected, on cotton or woof 
with : 

(«). Ferrous Sulphate and lime. 

(6). Sodium Hydro sulphite and zinc dust. 

(c), A woad, bran, madder and lime vat (fermentation vat). 

(4) . A potash, bran and madder vat (fermentation vat). 

(5) . A soda fermentation vat. 

(6) . A urine fermentation vat. 

A method of dyeing eri silk is given below. (Reduced dyes.) 
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(13). Myrabolans. Terminalia cliehda, etc. 

Myrabolans, and other plant tissues which yield tannin (hahul 
pods, galls, divi-clivi, etc.) will on infusion yield a solution which on 
cloth mordanted with Ferrous Sulphate gives a d\irablc black. 

14. Cochineal. Coccus cacti. 

Dried Cochineal insects German Grains are e\tensiv(dv 
used for the very best silk dyeing in some parts of Hombav ; tlu' 
dye is made by pounding three parts of Co(*Iiineid and one 
part of Pista-ful (galls of Pisfachia vera) and dyeing in the 
decoction. The red so extensively used for turbans in Western 
India is thus obtained. The dye is extremely fast to light, 
washing, perspiration, etc. It is now mainly produced from 
imported Cochineal, but the Indian Cochineal {Coccus iudicus) 
grown in India on prickly pear has been used. 

The above colours are combined to give shades and tints : c.y.. 
green is obtained from indigo and turmei‘ic% violet fioTu tannin 
and lac-dye, etc. It is in these combinations that the indigenous 
dyes arc used in so complex a manner. The real art of iiidi<v(ui- 
ous dyeing lies in the use of those dyes in coinbiiiatlo]! in a 
most complex manner, of which no one really good account 
exists. The practices of the best native dyers have n('\'(U‘ been 
really reduced to praise r ip tions on paper. 

Reduced Dyes, 

There are two dye-stuffs which require to be i-educcd in order 
to be obtained in a soluble form, the colour developing as the re- 
duced (uncoloured) compound is oxidised in air on the fil)re, Tlicsi^ 
dye-stuffs arc indigo, natural or syntlietic, producing bines, and 
Helindon red, a synthetic dye, giving a peculiar lilac tint. Lidigo 
is used in India for dyeing silk, in a variety of ways, just as il is 
used for dyeing other fibres, but we give a process for dvaung in 
detail because we have found that dyers acciistoincd fo dvcing 
cotton or wool with indigo cannot in all cases do so h\ e.ri .silk 
also. We are indebted for this process to P. V. Briggs, Esq,, 
Calcutta. 
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INDIGO. 


Stroruj Vat. 

laO gallons 

Water 

. • duo litres. 

2 ll)s. 

Avt'rage IiHh'eo. 

.. 1,000 grs. 

2 Ihs. 

.. Slals'td lltue (shi'll.) 

.. 1,000 „ 

pi !h. 

Zine Diisf qualitv) 

. . BOO-rdO grs. 

'i gnlion 

Bbnjpfiite of Sutbi. o7'''T. 

3,500 e.e. 

Mfdiiinu 

]\ !b. 

•Average Jiuligo 

. . .550 gr.'i. 

I .{ u>. 

liiiiie 

. , 5.50 

{ lb. 

. . Zine 

. . 22.5 „ 

;n pin I s 

.. Hi<u!{)hile of Soda. .AT"'!'. 

. , 2.20(» e.e. 


1 lb. 

Average Indigo 

2.50 grs. 

1 lb. 

.. J.iine 

. . 2.50 gr,'-. 

4 (tz. 

Zine Dust 

.. in grs. 

11 pint 

.. Bisnlpliite of Soda. .’>7 4’, 

.. 000 e.e. 


({rind tlin Indigo to an inipa]j)a])Ie ])a8to with a little >vat(M'. 
add tlu' lime and add to about , I gallon to 1 gallon hot water (iOO^’F.). 
Add tile zine dust to tlie Hisulpliite and stir o('casionallv : 
let stand till no more smell of sulpliuroiis aid is noticed (about 
I houi). If after ] liour it still smells of sulphurous acid, add a 
little more zinc, as it shows the zinc is })oor. Tlum add the Zinc- 
Hisul])lute to tlu^ indigo, lime and water and stir. In about houi- 
to tile colour will have l^ecome yellow. This is stock sohitioin 


Meat the vat and watei' up to aliout 120®F. and add to it I 
pint bisulphite previously mixed witli zinc. Then add the indigo 
stock solution, stii' well, allow to stand and the \uit is readv for 
dyeing. Wet the material with water, and wring it out : then put 
it ill the vat and after ten to twentv minutes remove it, wi'iuu’ 
it out and hd it oxidise for twenty minutes to half an hour. Tlie 
number and duration of difipings must dejieiid on the shade re- 
quired. Wlien this is obtained, wasli tlie niatcnial in water and 
then in a dilute solution of .iVeelic .:Vcid (1 in .M)(f) .' then rinse 
and dry. 

After se'N'i'ral dyeings the vat will require ‘ ‘ sharjiening,' ’ i.e.. 
biingiiig into solution tlu^ oxidised indigo. This is done liy adding 
one to two pints of Bisulphite reduced with zinc and { to I pint of 
milk of lime (20 lime in 100 water). 
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Yarn should be hung in the vat and tinned occasiojially, loose 
silk or cocoons in a net and the bottom of tht- lait should not bo dis- 
tiirbod so as not to raise the sediment. 

Helindon Red. 

This is an example of a large ehss of dyo-stuhs now Wing inereas- 
iiigly used which arc extremely good hut costly and didifuilt to use. 
'two parts of Hclindon Red ])owder are mixed with twenty of wat(M’ 
and three of soda lye (77’’ Tw.), and two parts of Hvdrosnlphite 
( oucentrated powder, Tlie whole is kept at well slirietl 

till it becomes yellowish ; then add it to the dve-hatli. ami ill]) t’he 
silk into it lukewarm. Keep it in twenty minutes, wring out 
and let the dye oxidize in the air. The de])th of .shade is regulated 
by the number of dippings. (M.L.B.) 

Anthkacexe (Alizarin) Dyks. 

Alizarin is the colouring principle of the madder root anil, 
while it does not itself dye fibres, with ditie rent mordants it. yi(dds 
a variety of colours which are cxti'cmoly fast to light, soap, etc. 
There are several chemi(“al (‘ompoiinds, allied to Alizarin and 
produced synthetically from .Anthracene, wliicii are commonly 
termed Alizarin colouring matters. These are olitained from 
firms manufacturing these dyes wlio give instructions for tlndi^ n.se 
and prepare them for eaidi tint required. We iiudude in tliis 
class {ioorulein; Gallein and allied dvi'-stiilfs which vequir<‘ 
mordants. 

The Badische Anilin and Soda-Fa lirik issue a shade i-avd of 
forty tints produced by these dyes with alum, chrome-alum or 
chloride of chrome, mordant, ( sing Alum, Soda and Bicaibonate 
of Soda (all readily obtainable), the procedure is as follows: — 

Put the silk over-night into bd pts. alum ( Per 1,000 

0 ., soda crystals ( parts water, 
squeeze, wash well in water and pas.s for ] honi* throvigli Bicar- 
bonate of Soda ('5 per cent, i]i water), wash. Dissolve the dye 
in water, add one part of Acetic Acid per 1,000 parts of water, and 
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wash the silk in this cold bath for J hour ; heat to boiling in | hour. 
\\'ash. soap and brighten with Acetic Acid. 

Witli this method alone, a range of colours is obtained includ- 
ing scai’lct, crimson, orange, yellow-green, salnion-pink and 
three shades of pui'ple. To obtain other shades, one must use 
Chromium Chloride mordant ; put the silk into Chloride of Chrome 
20*^ lh\ for 4 — 6 hours, wring ont and wash well in running water. 
Pass for i hour tlirongh a bath containing 5 parts per 1,000 of Bi- 
ctir])onate of Soda, wash well and dye witli Acetic Acid (1 part per 
],000 parts of water) as with alum above. (B.A.S.F.) Alizarin 
dyes are not usually sold in this country and can be imported in 
2S If). l>ags. Other Alizarin dyes are dealt with as follows - 

Dissolve G parts of alum or Sulphate of Alumina in 10 parts 
of wat(M' and precipitate tlic solution with 4 parts of Sugar of Lead 
and 2 parts of Satiate of Lead previously dissolved in water. Let 
the pi'ccipitate settle, draw off the liquor, dilute to the proper 
degivc, i\loidant in this as above, then dye as above ; Alizarin 
Orange N. paste gives an orange, Coeruleiii paste an Olive green, 
Alizarin Picd Ko. 588 and Alizarin Red P. S. two shades of red 
(M. L B.) 

Alizarin can he purchased in India in lump form at 10%, 20^!, 
400.' itii this several shades can be obtained with various 
mordants. Sliort directions are given for the production of these 
shades, and we ma v add llmt the colour produced with Bichromate 
and Sulphuric Acid is an extremely good grounding colour for oh- 
laining l)rowns, ])urples, etc,, by dyeing with acid dves after the 
Alizarin, it i.s also an excellent colour by itself. For iVlizarin 

1 . Claret Rod : 

:\lordaut with G— 10% Alum Sulphate. 

5 Cream of Tartar. 

Put m cold and raise to boiling. 

Waslnmddyt' in d",;, Alizarin ami t— 6% Acetate of Lime 
or Air-slaked Lime. 

AVash in cold, then raise to boiling. 
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2. Orange Ked : 

Add 1 — 4% Staimous Chloride and I — 4*;;^ more Tartar 
to above Mordant-bath. 

3. Orange : 

Mordant in 5 — 8% Stannous Chloride and o - Cream 
of Tartar. 

Dye with 5% Alizarin without Tamo. 

Adding 4 — 5% Acetate of Lime makes the colour more rtal. 

4. Claret-brown : 

Mordant with 3% Potassium Bicliromate. 

1 % Su Iphu ric Ac id ( 1 68” T w . ) . 

Adding Calcium Acetate to dye-bath makes colour more 
blue. 

5. Blue : 

Mordant with 4—8^0 Ferrous Sulphate. 

Cream of Tartar. 

Dye with 5% Calcium Carl)onate and o% Alizarin. 

With the exception of the reduced dyes, and of such Jiatural 
dyes as lac-dye, there are practically no dyes to ecpial the above 
iu fastness to light, to water, to washing, to alkali (street dust), 
to acids (perspiration or fruit juice) or to all forms of treatment. 
They are incomparably the best but their use is difficult. lM>r 
dyeing thread or cocoons for putting into borders for dhotis, for 
dyeing any form of cloth that is to be worn out of doors, these dyes 
should be usecl exclusively if possible, as they are used at present 
in this country for Turkey lied dyeing on cotton. 

Axilixk Colours. 

There are a very large iiuinber of these cojupounds used in 
dyeing; luaiiy are used in silk-dyeing because of their ease of appli- 
cation and because delicate fabrics do not last so long that the 
fastness of the dye matters. We have endeavoured to eliminate 
the most fugitive dyes, but it must be remembered that a dye fast 
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to light may not be fast to boiling water or to soap. This is often 
iinnuiterial as curtains, for instance, would not be cleaned in boiling 
water but in tepid water and soap, so that for curtains a coloui- 
fast to light and to soap would be required. 

AnotluM* ])oint to consider iswliether thread dyed with a colour 
will, when woven say with a stripe of another colour next, stain the 
ueighliouiing material on being washed. Some dyes ‘M^leed,” 
/.c., come off to some extent with soap and dye the fabric ; this is 
a defect which must be taken iuto account when dyeing cocoons or 
yai ii to be used with other colours. Otlier ]:)oints are the fastness 
of the coloui' to acids (c.f/., fruit juice) or to alkalies (e-g., street 
dust). Fn oixliiiary practice with handloom and simple dyeing 
metliods. there is n danger that (‘oloured warp threads, in the pro- 
cess of sizing, will bleed into white or other colours in the warp. To 
avoid tills occurring, dyed material should after dyeing be placed 
in a solution of Tannin (8^4) obtained by infusing myrabolans 24% 
or babul ])ods in water and then in a bath of 4% Tartar Emetic : 
or the dyed material should aftoi' Iniglitening be washed with soap 
or well washed and wrung in a soap solution. Soap removes the 
superncial dye tliat, in sizing, bleeds on to the sizing brush and so 
on to wliite or otlier threads. We have found the Tannin treat- 
ment extremely successful witli such dyes as brilliant orange, 
which bleed very much and Tannin is so easily obtained in tliis 
country that this treatment should be followed. 

No attempt is made here to class the colours in groups ac- 
cording to chemical composition and wc have not attempted to 
deal exhaustively with them. Starting with the ordinary silk 
dyes oi cnmme\a:e, weAvavo tested and elinuwated many and heie 
mention such as we believe to be good dyes giving a large range of 
shades, so that the dyer may have a considerable choice without 
having to resort to dyes of whose fastness he knows nothing. The 
number of dyes is large, the number of names they pass under is 
mueli larger but those mentioned below are satisfactory and have 
been tested. Wc have not attempted to deal exhaustively or even 
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completely with the whole subject, only to iind a suflicient van<re 
,>{ really good dyes. 

The Aniline 1)3-08 are gi'ou{)ed as follows: - 

(1) . Acdd D\-es. requiring an acid bath for hxaiion. 

(2) . Mordant Dyes. 

(3) . Basic D3-es. rc([uiring a neutral oi- W(‘akly arid iiatli. 

(4) . Dyes of the Kosine (Troup or \Veakl\’ Arid Dvrs (omit- 

ted here). 

(.5). Substantive or DirecU D\'('S. whichi dye rot ton dina-t 
and are used for silk witli (dauber's salt or acid 
bath. 

(0). Diazotised or Dr vidoped Dyes, whitdi are suhstant iv(‘ 
([3-08 lixcal and developed on tlie fibre hv dia/ot ising. 

(7). Dves soluble in Spiiat or A('(Ui]U‘. not soluble in watcu’ 
(omitted lieiab. 

Aril) DvK-Srr FKs. 

These dve-stulTs arc^ used with a sidficieiit (piantitv of arid }iot 
onlv to neutralise the boiled-olT licpio]*. d’ snrh is uscmL but to make 
the l)ath distinctlv acid. Kiihei’ Aretir or Sulphuri<‘ Ac id is used 
or i)Oth. 

For o lbs. of silk, add oni' gallon of Ixvikal-olf-liquor (soap 
solution) and I lb. of Aeelir oi‘ \ lb. of Sulphuric Arid to 2(tgalIoiis 
of water, warm : put in the silk, tiii n and wash u and wi'ing it out ; 
add the dve-stulf dis.solved in wat(‘r. taking sav I or 1 p(‘r rent, at 
first oulv. Ihit in the silk again, tiiiai and work aiid wi'ing out : 
heat the liath to nearlv boiling. {)nt in the silk, and work it for half 
an hour, adding more dye-stirtf if i'eqni]'('d. Bdien done, put the 
silk into cold water, acidified with .Veetie or Sulphuric Acid and 
then \vasli well. Foi‘ some dves. break ‘ ‘ the boded-olT-1i(|uor 
with Acetic Aeifl till it is sour, then add it to the dvi-balh and add 
enough Sulphuric Acid to make the liatli I'callv arid. For others, 
110 boiled-olT-liquor but add enough Acetic Acid to tlie ])lajn 
I'iith to make it acid and d\-e in that. (Orange il, fast Red, 
f'lavazine, etc.). Acid dves are suilable for silk in many 



108 


ERI SILK. 


cases owing to their level dyeing, ease of application and beautiful 
tints ; they are far faster than basic dyes, and only inferior to the 
Alizarin or developed dyes ; in many cases they bleed into white 
fabric or are washed out in boiling water or soap. 

As a rule from one to three per cent, of the weight of the silk 
gives a full shade, and if the dyeing is finished at a sufficiently high 
temperature in the presence of enough acid, the dye should all be 
fixed on the fibre, the bath should be clear and exhausted and, on 
washing the dyed material, the dye should not wash out. If in- 
sulficient acid is present, the dye is not fixed, it comes off on the 
fingers, it washes off in cold Avatcr and the fibre is not dyed but 
simply stained. Equally if the temperature is not high enough at 
the end, the dyeing will be uneven. We recommend the novice 
to begin by using small percentages of dye and adding more dye 
solution to the bath till the tint is right, removing the silk every 
time the bath is heated up or the dyc-solution added. The greatest 
possible care must be taken in washing out the acid from the dyed 
silk ill plenty of water. When dyeing in a simple manner without 
washing appliances, one tends to do the washing-out of the acid 
too rapidly or in iasuificient water, with the result that the acid 
concenti’atcs by evaporation, is held by the fibre and destroys if. 
Dyed cocoons or thread should be very thoroughly washed out iu 
running water or many changes of water. 

2. Mordant Dyes. 

For khaki shades and some other very fast ones, the mordant 
dyes used for wool should be employed, as they are extremely fast 
and very easy to work. A simple method is to use the Metachrome 
mordant with the dye and boil all together for two hours. 

For an average shade of khaki we weigh out the following, 
based on the weight of silk to be dyed : 

i\letachiome Mordant 3%. 

,, Brown 1%. 

Cyprus Green 0*05%. 
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TTie water is boiled with the cloth and mordant ; the cloth is 
then removed, the dyes in solution put in and the cloth replaced : 
the whole is then kept at the boil till the dye-bath loses nearly all 
its colour (about one hour) and then for one hour lunger to 
thoroughly fix the dye. 


3. Basic Dyes. 

For 5 lbs. silk, dissolve the dye-stuff in 20 gallons of water, 
add 9 to 10 oz. of Acetic Acid (9° Tw.) heat to 140° F. and dye in 
this bath for half an hour, or, if boilerl-otf-liquor is used, add enough 
Acetic Acid to make the liquor sour and then dye. A huge luiiuber 
of dyes are included herein which are often fast to washing but 
usually not to light. These dyes can also be made faster to water 
by passing into a bath containing 8% of Tannic Acid {24% 
.Myrabolans), if necessary fixing after in another bath of Tartar 
Emetic (4%). Basic dyes are largely sold and used in Dulia, 
because no acid or other assistants are re(tiured ; a simple solution 
in water is enough to dye silk in many cases, though the. CMdours 
are not fast. For the Alkali blues there is a special process ; — 
Dissolve the dye in water and add 4% of Borax ; heal to 1 1 2°F., 
put in the silk and heat rapidly to nearly boiling and keep for h 
hour. Take out the silk, wash it, and put into a bath of water 
containing 5% of Sulphuric Acid. The acid precipitates the colour 
oil the silk, which is then dyed. The Alkali blues are used espe- 
cially for light blue shades. 

Another process is to dye them in a boiling bath containing 
simply boiled-off-iiquor, or a little Alkali, such as soda crystals, 
such a bath being slightly alkaline and not neutral. It is used for 
some blues. In place of Alkali, Marseilles Boap is used (! oz, per 
gallon of water) as below for Nitrosaniine Bed in paste. 

4. Substantive or Direct Dyes, 

For 5 lbs. of silk, take 20 gallons of water, dissolve in it the 
dye-stuff, add -J- lb. of Glauber’s salt and dye for J hour at the boil 
after adding a little Acetic Acid, or dye in a bath containing boiled- 
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off-liquor, l^rokou \virli Acotic \V1iou dyed, place the silk in 

a fresh e<dd hath of water containing .1 lb. of Acetic Acid in 4.5 
gallons and dry without riitsing. 

For Niti'osamine Red in ])aste. For 10 lbs. of silk, take 1 lb. 
of Marstnlles soap, 2\ lbs. Nitrosainine paste, 45 gallons tvator ; 
dissoh e the paste' and soap in tlu' cold water, put in the silk, heat 
slowly to boiliiig and boil for 1 hoin‘ without bubbling ; tvring our 
the silk, and brighten in a bath of hot water 45 gallons containing 
I lb. of Sulj)luiric .Vcid. It give.s a yellow tending to orange. 

For the Chicago Rlues (B. A. Co.) the following process is used : 
Dye as above' ; [iiise ajul put the silk for 20 minutes into a fresli 
Ixiiling-hot bath of 1 to HluestoJie ajid I to 1'^, Acetie Aeid 30% 
ill sulhcimit tvater. (These ])er(‘entages are (‘akmlated on the 
weight of the silk as usual.) 

5. Developed Dves, 

First dve tlie silk with a dii'cct (substantive) dye as above. 
Then prepare a. dia^otising liatli as follows : in 150 gallons of water 
dissolve 2 lbs. 11 oz. of Xitratt' of Soda and to this add slowly 5 lbs. 
of Sulphuric Acid (strongest). Tlie silk is })ut iiito this bath for 
{ of an hour, (juickly rins('d in cold water and phu'cd in the follow- 
ing developing bath - 

On 1 lb, of Beta-Aapiitliol })Our one 11). of soda lye (75 " Tw.). 
and while stiri-ing vei v well add five gallons of liol water and then 
sufheient cold water to make up to 550 gallons. 

In tliis l)ath it is washed for I hoiii'. then rinsed and dried, 
[f one wishes to dewdop with soap, put the silk after the first bath 
into a warm soap batli (2 lbs. per 20 ibs. of silk), turn a few timers 
and wash. The bath should be 120" F. 

Suli^hine (Primuline) diazotised and developed with soap 
gives a yellow (old-gold shade), with Beta-Naplithol a crimson, witli 
Oxrnuine developer a deep red ; Oxamine blue with Beta-Naplitliol 
give.s a deep blue, with Oxamine developers violets, as docs also 
Oxamine ^ iolet. (B.A.S.h.) ith Beta-Naphthol, Zambesi Blue 
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[H, gives a sky blue, Naplitliogene Blue R a navy blue, Xaphtliogene 
blue 4B a reddisli blue, Zambesi Indigo Blue B a dai’k blue. (B. 

Co.). The Sulphiiie dyes are usually faster than tlie Oxaiuine 
(lyes. 


Choioe Ok Dyes. 

The question of dyeing is at first a very ('oni))lex aud dillit-ult 
one for several I’casons. IndigcnoTis plaiit dyes are in sonu‘ eas(\s 
D'ood, their use is well known to professional dyers and they can he 
obtained in the bazaars. But theyai’e not easy to us(% nor obtain- 
able very pure ; when the services of professional dyers an* obtain- 
able, then the use of good vegetable dyes is sound. Tlie rajige of 
('olours is small, the colours are often dull and some of tin* best 

Aimatto) are very fugitive to light. In (*very Indian bazaar 
are now to be found Anilin dyes, sold indis(:i'iminat(*ly witlioiit 
regard to fastness to light or to water, used often eai-elessly and 
with curious methods and gi^ ing extremely crude colours that run 
into each other when woven side by side. Apparently Indian 
dyers and people generally have found bright colours to their hand, 
found them easy to apply so as to get results better than with tlnur 
plant dyes and have used them to the exclusion of their natural 
dyes, often badly and crudely, producing very poor results. On 
the other hand, their intelligent use is not easy ; there are numerous 
firms selling these dyes, each firm giving fancy names to their own 
products, all competing and all selling fugitue as well as fast(*r 
dyes, if the demand exists now, it has certainly been made an<l 
had these firms confined themselves to the bettei’ dyes, used a 
uniform nomenclature and put out their wares suited to a hnv pro- 
cesses easily mastered, then there might have been a possi- 
bility of the use only of the high class dyes on a ])i'()p('r 
system. 

When one then gets into the complexity of acid, basiiy neutral, 
direct, mordanted, developed, Alizarin and otliei* dyes, one can 
understand how it is that tlie use of the most easily applied basic 
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(fugitive) dyes has become so general- We believe that the wise>t 
course to recommend is : 

(1) The use of either (a) good acid dyes fast to light ; 
(h) direct or substantive dyes or (c) Alizarin dyes, where one 
simple method is wanted, adhering throughout to one group, tlie 
acid dyes being the simplest but the least fast of the three groups. 

(2) The use of indigenous dyes by professional dyers wheie 
such can be found. 

(3) The use of only Alizarin dyes or of Alizarin dyes with 
acid dyes, where dyeing is done on any scale and the use of these 
dyes can be adopted. 

If any industry in eri silk by firms, as apart from individuals, 
is being undertaken, we would recommend the use of the Alizarin 
dyes so far as possible but if not, then only of the best acid or direct 
dyes used intelligently. In this connection it is perhaps not un- 
reasonable to suggest getting advice as to which dyes are fast and 
tlieir manner of application, adhering to the products only of one 
firm and using their directions. There are firms producing dye- 
stuffs and selling them in this country who will give assistance to 
those who really want to use only fast and reliable dyes. We 
cannot advertise the wares of any firms ; we give below a list of 
some of the dye-stufis sold in India which are, in our opinion, good 
for dyeing eri silk for ail ordinary purposes, though they are in- 
ferior to the Alizarin colours. There are a host of tints and shades, 
of course, which cannot here be discriminated but advice as to 
obtaining particular colours is easily obtained. 

^ E D. Direct Dije-Hu^a. Thiazine Red G. 

Cofiiiiibia Fast Scarlet 4B. 

Cotton Red 4B. 

Brilliant Contfo R.G. 

Aceto purpurine. SR, 

Diazotmed. Berolina Fast Red. 

Sulphino with Oxamine developer. 

Acid Dt/e-s(ufjfi. Azooardinal. 

.\z()-Coccine 2R. 

Sorbine Red. 

Naphthol Red S, 





uirE. 

VIOLET. 
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Dii'ccl Duc-du^i. 

Cotton Orange 0. U. 

Pyratnine Orange' IK'. 
f’'ongo Orange R. 0, 

Milcade Orange. 

Dlrf'ct Dif^ -stuffs. 

f’ottott Vellovv R, 

Chrysamine 0. R, 
tlirysopheiiine (i, 

('"nremneitie S. 

(Vdiirnbia Yellow. 

DinzutiAed . 

Siilpliine with .Snap. 

Ac hi D>fy~Mu§. 

.A/.nflaviiie. 

Arid Yellow 0. !R 

A/.o-Acid Yellow, 

Cu reiitnedne extra, 

Tartrazine, 

Flavazine (Aoetieh 

Ikilliant ^"eliow S. 

Past Yellow extra. 

Fast "Mordant Yellow 0. 

et. by ooiubination of bliK' ; 

md yellow, e.y. . Yartrazii\p and Silk Rliie. 

Acid Df{c-sti(ff. 

Diamond Oreen. 

Dif-rct Bftc- duffs. 

Clueago Rlues. developed with Ijine-r-tone. 

Difr-oiiAed. 

Xaphtogene Rliie ("IB. 

,\cid Di/c-dJiff 

Silk Blue n. 

iVater IMuo GB. 

fnduline N. N. 

Soluble Blue, 
rndocyanino T>. 

(‘ypiais Blue R. 

Basic Dj/c -Huffs. 

Alkali Blue with Borax (for light sharlesp 

Direct Dijc- stuffs. 

Colmrihia Violet R. 

Acid Due-staffs. 

Aeid IMagenta S. 

Aeid Violet 411-7 B. 

'he great numlx'i' of Anilin Violets. es|ji‘eially (he basic ones, are not fast tn 

light ; the shades are lies! 
dyes eannot be used. 

got liy <*ombination of aei<l dyes if Alizarin 

Direct Dife-stufJ. 

Erica, 

.Acid DifC-stuffs. 

Rliodazeine. 

Rho<lamino ll. ^ Manve-pink. not fast to light. 
Resoline fi. r 

Direct Djfc.-staffs. 

'rhiaztnc Brown 0. R. 

Zarnbe.si Brown 0. 

^[ordnnt Dae-sttiff. 

Mebachrorae Rrown. 

Direct Df/e- stuffs. 

Zambesi Black, 

Oxaraine Black. 

Dicizotised. 

Zambesi Black. 

Oxamine Black. 


8 
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LILAC. 

SAfiE ORREy. 
MA ROOX. 


. I f id Di/e-sf t( fjn. . I a mis lila ck D . 

Black-Black. 

Balatiiie Black. 

Silk Black. 

Ethyl Black. 

Wool Black. 

Rrdacid Di/t -sliifR Helindoii Red, 

Use Difuiiond Urec-u and Mikado Orange or another Orange. 


San let. 
Brown. 
ViohL 


WVmihincd to the riiilit tint. 
1 


With a selection of the above dyes, and by judicious comhb 
nation, almost any tint can be obtained. There are difficulties ia 
getting such tints as green, brown, heliotrope, mauve, olive-green, 
unless one experiments with mixtures, either dyeing with a batli 
of two mixed acid dyes or by grounding with one dye-stuff and top- 
ping with another after. For securing deep shades the Alizarin 
dyes as grounding dyes followed by acid dyes are often useful. 
The fastness to light of two dyes together is not the same as that 
of each separately nor will tlie colour simply fade but will change, 
as one tint fades out faster than the other. This is true also of 
fastness to water ; thus one can get beautiful lilac shades with 
Erica and Silk Blue ; but on washing, the blue goes out, not the 
pink. One must therefore experiment. Dyeing is not a difficult 
matter if one restricts oneself to one class of dye-stulf ; it becomes 
a very technical and complicated business if one wants to dye with 
all dyes, or to dye mixed fibres (e, q., cotton and silk), or to dye all 
classes of fabric (cotton, wool, silk, linen, etc.). But if the object 
is to produce simply dyed eri thread or clotli, there is no difficulty 
in the matter provided only one class of dye-stuff is used. Anyone 
can use the acid or the direct dye-stuffs ; good results can be got 
and with no special technical skill. The colours can be readily 
blended, or used in varying strengths and with the information 
supplied so readily by dye-stuff producers, there is no inherent 
difficulty. e have endeavoured to simplify the matter aboV(' 
and to recommend only fast dyes ; naturally good results will not 
be got by buying up any anilin dyes in the bazaars and using 
them, as is so often done, in very curious ways.' But if one selects 
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the best, uses them according to the instructions given and exer- 
ei>es ordinary care, good results are easily obtained. Dveing as 
psiictised by dyers who dye all cdasscs of fabrics, who <lye wool, 
ciitton and silk separately or mixed, wlio print colours, who use 
• resists ” and “ discharges,'’ and wlio must be al)le to turn out 
iuuiieiise quantities of material to exactly even sliades is, of 
(oiirse, a highly techuical business ; but to dye cocoons or yarn .so 
to get stripes or checks or coloured borders, or to dye in the 
pi(‘ce, each piece separately or a few at a time is no diilicudt 
business and it is from that point of view we have dis(“ussed it 
above. 

N. G. Mukerjee states that in the Rampur Boalia Serhndtural 
School the dyes sold as Maypole Soap have been used in silk- 
dveing, giving very sliowy results and very l)eautiful shades. 
These are mixture of dyes and salts, which dye direct in boiling 
water. The "'Dolly Dyes a(‘t in the same maimer and a large 
range of colours are obtained very simply which, ior dyeing on a 
siuall scale without regard to very great fastness to light, ai'o <|nite 
satisfactory. These dyes are, in some cases, at least, subslaiitive 
(lyes witli Glauber's salts and for dyeing on any but a v(uy small 
scale are more expensive than purchasing the })ure dy(‘ and re,- 
((uisite assistants. 

We liave been dyeing thread, cocoons and cloth (must a nil y 
ill Pusa, since we commenced weaving and we have now adopted 
one (‘lass of dye only, as being suited to our purposes and as being 
the liest proce,ss for eri silk dyers who (‘an use only ordinal*}' appli- 
ances. We have abandoned the indigenous plant dyes, as the skill 
leqiiii'ed to use them is very great and we have not employed a 
skilled dyer ; (where there are such dyers, they should be employed). 
We have found Alizarin dyes very good but, with simple appliances, 
not satisfactory for more than a few shades ; (they are suited oniy 
to dye-works and not to small dyers). We have abandoned dia- 
zotised dyes as being beyond the teach of the ordinary producei , 
and we have adopted a limited number of the acid and substmitive 
dyes fast to light and to bleeding, all of which we treat with Tannin 
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and antimony after dyeing. The only addition is the mordautei] 
dyes for khaki shades (single-bath method with Metachrome mor- 
dant or after moi-danting with cdirome), which may also be used 
for a limited range of shades of very great fastness, lac-dye for 
certain retl shades and Alizarin with chrome or tin mordant for 
brick red oi- deep red. 

The dyes used are the products of two firms sold in India: 
enquiries were i]ia,de from the trade through the Chamber of Coni- 
luerco, Bombay, and we believe these dyes to be suitable to ordinary 
purjjo.ses. Unless very exceptional fastness is required (c.f/., dhoti 
l)ordei‘s) anyone wishing to produce dyed thread or fabrics will do 
well to use tliese dyes or similar substantive or direct dyes, of wlurh 
tliere ar(‘ other brands than those mentioned but which must l)t‘ 
fast to light, fast to sizing and fast to bleeding into white silk. 

The process of dyeing as we do it is simply as described above 
with Acetic Acid or Sulphuric Acid, with or Avithoutboiled-off-licpior, 
and with an after-treatment in Tannin and Tartar Emetic. The silk 
after dyeing is rinsed in water and put into three gallons of warm 
water containing one ounce of Tannin or two ounces of Tannin 
Extract or Myrabolans. After an hour it is well rinsed and turned 
in a bath of three gallons of cold water containing half an 
ounce of Tartar Emetic. It is then brightened in a w^eakly acid 
bath, washed and dried. 


The following dyes require Sulphuric Acid : — 


Azo-Coct'iiu' 2TL 

Azo-Card ilia i (L 
(’loth Rod (.LA. 
C'iolh Red 3 0. A. 
Add Yellow C. 
Azo-Add Ycllfi^w 

’Waterliiiie 3B. 


Xaphthol Red S. 0. 
Sorbino Red G. 
ralaliiie Scarlet A. 
x\z<)carmiiie. 
Tartrazinc. 

Soluble Blue. 
Victoria Blue B. 

Silk Blue B. 

Rthyl Black. 


The following require Acetic Acid : — 


Brillifuit Congo R. Thiazine Brown R. 

Accto-purp\irine 8B. Cotton Yellow C. I. 

Coluiubia r Scai’let 4B. ,, Orange G, R. 
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Erica 2N. Pyramine Oran,?f' liG. 

Salmon Red G. ■ .. Yrllinv (I. 

Mikado Or antre IP. 0, Cotton Brown R. V, 

( lirysophenine ( }. Oxatnino Bro\^-n M. N. 1. 

Columbia Yellow. Violet. 

Curcuineine S. Black. 

(‘olumbia Violet R. Diamond CriMm (b 

Any firm of dye-procluccrs can luatclL these dyc.swith identical 
,)!■ similar products of etpial value: but it is not easy to dyes 
which have a good fastness to light, sizing and bleeding, and 
which will dye silk ; the eiujuirer who is not satisfied with the 
altove should go in for woohtlyes fast to light aeids, ete., or for 
Vlixarins. Kor the producer of dyed fabiics on a small scale, 
wishiim to use few chemicals and work on simple basis, we 
recommend the above dye- stuffs. 


Cnhimbia Fast S<Mik‘t. 
Azo-Coccinc. 

Brilliant Congo R. (b 
Salmnn lied (b 
Aceto-purpurino. 

rinth R('d 0. A. 

Nuphthol Ke<lS. <b 

Stirbinc. llotl tb 
Pvranuiir Orange dtb 
Mikado Orange 4 B, ( b 

Cni'cauTwiiie 8 . 

( 'lirysopheiiine < b 
Colnnibiii Y'eikow 
Azo-Acid >'etk)W, 

Acid Yellow (b 
Tartrazinc. 

Acid Yellow B. 

CoUoii Yellow C- I • 
rhia/.itic Brown 11. 
Oxaminc Brown M- N- F 
Indocyanine B. 

Soluble Bine '1. 

Silk Blue. 

Water Blue 3 B. 

Ethyl Black 4 13. F. 

Col u nibi a V io let B . 
Oxaminc Violet K. 


A warm bright 

A bi’ighl eriinson, with go<a! iloptli. TIk' nearest to si arlet. 
Dull crimson, lemling tn t>rick red. 

Clcai' dull red, tending to brick ml. 

Blight red with a toneb ut' mauv<‘. less piii jtle tlian fast 
I'cd. 

Deep (■runson with a Iniich td hmwn. im Idue. lake lae 
on till mordant. 

Deep red with a tinuh (tt mauve like ac('( d- put jmrinc but 
redder. 

Burt.' bright <-rimson. 

Orange tending tn Itrowii. )i<' n*'.l. 

1 )('('[) orange rdl temling to salmon n>d. 

^'ellow to oranLU', Ic'S l)ro\vn llian enrenimiim extra, 
^'ellow to dull orange, no red. 

Dull “ old gold sha.le. 

Dull yellow, tieaily '' old-uold " ; ycllow<‘r and with more 
l)ody than the last . 

As (he last. 

Clear ])nrt.‘ lenion-\ ellow , no orangt'. 

Yellow orange, almost the same as pyramim; orange IBb 
Rale '■ old-gold yf'llow, little l:iiHly. 

An orang<'-brown. little red. 

A deep full iimher-brow ii. 

Di'ep blue, dull, toiieh of mdigo. 

A very ra h n])al bhu', lu'iglh . 

Deep pure blue ; in weak dyeings with builed-olldi<iuor gives 
pah; bine. 

A clear bright blue. 

A <!ccp blaek lending to imrple. 

Rnrpk’-red, like lae on alum. dn!i. 

Doc]) rieh purple, (t'nding to blue. 



V. TRi: CA^^TOR PLANT. 

Castor Varieties. 

All the vaiieties of castor we could obtain in India are oateii 
t>y ori silk- won us. and we have not been able to find any one va- 
riety better than another from their point of view. AVe have grown 
all the olhainable kinds of castor and have tried to pick those most 
productive of leaf. W(‘ have been unable to get any botanical 
classification of castors Imt this is in progress in South India. 
We rejected as unsuitable all tlie small leafed dwarf plants, 
sucl) as the small emh of Surat ; all th(‘ ])erennial varieties avc 
obtained came down to six apparent varieties. The local Bihar 
varieties arc all green or red stemmed with a white wax\ 
covering on the stem and leaf stalks ; there are also brilliant green 
and red stemmed varieties Avith no wax : and we found in two 
lots (Aread of Cawnpore a?ul Thofa Ahnedall of .Madras) a 
giant red or green variety witli Avax. AVe have, therefore, on inert' 
appeai’ance, habit and size separated out : 

1. (Jrcrti with wax. 

2. inu 

a. f.h'Can without wa.\. 

-I. ned 

•A. (daul jrnH'tt with wax. 

0. ., JU'd .. 

The commonest varieties are both green and red with w<ix: 
amongst the plants collected at Pusa. the red and green Avithout wax 
Avere found mixed, and are the best leaf-yielders of the varieties Avt 
have tested, but tliere is not, a very marked (.lidcrcnce and it avouM 
seem best to cultivate the local variety of perennial castor and nol 
to attempt to introduce a special variety. We are testing the giant 
castor of Ahyssinia, but until the Auirieties Iiuat been properly se- 
parated and the matter reduced to an accurate basis, any Avork witii 
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castor varieties must be inaccurate. The (piestion of loaf disoasos 
of castor is also under investigation by the Imperial Mveologist ; 
apparently the green stemmed variety without ^vax is liable to 
disease and so unsuitable. 

It is essential to have the castor near the rearing house or the 
rearing house in the castor held and the usual method whereby a 
little castor is sown with other crops or on bunds, does not provide 
enough castor near at hand for rearing on a large scale, though it 
does so for cottage cultivation. 

Also it is doubtful if growing pure easier is as pioiitahle as 
growing castor with a ground (‘rop such as sweet potatoes. With 
perennial castor one must sow wide apart, at least six feet between 
rows and plants ; with eloser sowings the plants run ip) and can 
scarcely be plucked at all. For leaf one wants a bush}^ jilaut, and 
it is useful to remove the leading shoot when the ])lants get four 
feet high. 

It is absolutely essential for continuous rearing to have young 
leaf for the young worms ; in Bihar a proportion of the ])lauts 
should be cut down in February to provide yo\ing leaf in April- .May 
to get the best results, one must bear this in mind ami adoj)! the 
local practice of castor cultivation accordingly. 

Yield. 

Three-quarters of an acre of land yielded 45 mauiids of leaf and 
eight maunds of seed. It was sown in April on irrigation, sutlei'od 
heavily from caterpillar and was in the ground 9 mouths. I wo 
ac.res yielded 160 maunds of leaf, 21 maunds 8 seers of seed and 
some more as a second crop. It was sown in October 1007, stood 
till January 1909, a total of 16 moutlis. 

Other Food Plants. 

We have not found any other food- plant on which the insect 
can be properly reared ; in Assam other food is used to keep the 
stock alive through the rains but this is not desirable, as seed is 
now obtainable so easily. 
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The Manure. 

An acre of castor yields approximately 100 maunds of leaf of 
which about 30 maunds is turned into excrement and 30 maunds 
is waste leaf. The former when dried is a manure that should, 
according to the Imperial Agricultural Chemist, be applied at tlu^ 
rate of 4 maunds per acre. The latter is suitable as a green manure. 
In estimating the value of these as manure, the fact must be remem- 
bered that the excrement lias been partly digested. 



ERl SILK AS A\ INDl^S^riiV 
In a previous section we have (liscussod the cliiuatic (‘oiulitioiis 
under which eri silk can be grown and in coiisubMUng the [lossibilities 
of eri silk cultivation in any locality one* must (ii'st eonsichn- this. 

In Assam, eri silk is grown from (.)ctober to March mainly ; 
one reason why it is not gi'owji in the rains is that eastor does 
not thrive then, another is that the parasitic lly is active tlnm. \n 
Lower Bengal, eri silk can be grown at all times so far as tin* {'limatt' 
is concerned. In Bihar, the worms thrive aiid grow rapidly fi-om 
June to November ; there is then a slow winter l)roo(l and tln‘ fol- 
lowing broods in Marcli, April and -May are liable to snUer fioni tlu' 
extreme dry heat. In the Unittnl Provinces this is still more marked 
and it is better to cease rearing altogether for April ami May, as the 
trouble of keeping the rearing houses moist is considerable, Rood 
broods of cocoons have been obtained in the Ihnijab and (Vntral 
India, but the long winter and longer period of dry heat main* the 
cultivation unsatisfactory. In Kathiawar and (.bijar'at. broods 
are obtained throughout the year except when dry liot weatlno’ pre- 
vails but the climatic conditions ai‘e suitable for about Id months, 
the winter being so mild that the broods then art* but litth‘ prolong- 
ed. From reports received from reavers, the West (mast and Mala- 
liar are well suited to the rearing throngliont the year and much of 
South India is well adapted to it. The Deccan is too hot and dry 
in March to .May but good broods are got at other times and. witli 
some care, throughout tlie year. In the (.'eiilral Proviiii'cs, rearing 
has been done only in Chanda and Ileetnl, but there siiccessfull} , 
and a great part of the Province is suitable. 

The next consideration is the supply of food ; it is probable 
that the (luality of the leaf is the important factor in disease, hut 
we do not know enough as yet to say what quality of leaf is dele- 
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tcrious. Air. C. Al. Hutchinson has found by enquiry in Assam that 
the rearers regard leaf that has been grown quickly, say after prim- 
ing in warm moist weather, as unsuitable, perhaps because of its 
high moisture content. On the other hand, very old leaf is probably 
not suitable and one of the greatest difficulties seems to lie in regiu 
latijig the leaf-supply. 1 am inclined to believe our outbreaks of 
disease wore in part due to too heavy j^lucking followed by a pro- 
duct ioji of new leaf which we used fo]‘ feeding and we hav(' 
undoubtedly not regulated our broods to our leaf -supply. 8o 
far as can b(‘ seeji the art lies in maintaining sufficiently large 
bi'oods to use the leaf regularly and to pluck all full-grown 
leaf ladoro it gets old but not to have to strip all the leaf at 
any oiu' time. That is, for one acre of castor, six regular 
broods of 30,000 worms is better than irregular broods with one 
])ig one. Willi only one lot of plant, one must of course star! 
with a small brood when the plants are young, but if one grows 
[leiennial castor and one crop overlaps another by three months 
(.Inly to October) one can liave regular even broods. This 
<( nest ion is so miK'h a matter of local eondilions that it must 
b(‘ considered for each (ilace and it is essentially one to be taken 
into account. The final consideration is the organisation of the in- 
dustry, In Assam, the industry is already organised ; there arc 
centres for the disposal of cocoons, foi’ buying seed, for vselling yarn 
or cloth. Else V here tliere are not and in Tirhoot, for instance, hun- 
dreds of rearers have given up for want of a market for cocoons. 
There is a demand for cocoons in Calcutta and Bombay ; but some 
organisation must be formed to put the small grower in toucdi witli 
it. At the outset that organisation must be created and the natural 
organisation is a Zeinindni* or landowner able to purchase and hold 
small lots of cocoons or cloth and sell in large lots or able to arrange 
for the purchase of cocoons at fairs or markets. The Silk AHlh 
in Bombay, for instance, do not care to buy smaller lots than 
300 or oOO lbs. The cai'riage to Calcutta of small lots of 
cocoons is too licaA'y. So also for cloth ; there is only a local 
market for small lots but other markets for large lots. 
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The industry is one that depends on the presence of a hnver of 
small lots and as things are now. there is an assui-etl market for 
large lots of cocoons. We find that cocoons can he rearetl in larm^ 
rearing houses at Us. 25 per inaund of 82lhs.. paying for all (uir 
labour at from two to four annas a day. Such (‘O(‘oons an* ^udling 
now at from Ids. fiO to 80 so that theri' would s(mmu to he a good 
margin for the middleman; the small learer doing tlic rciirinij in 
his own house will not pay for labour as a rule so that a icUurn of 
Re. I per seer should induce him to go in for it. In Assam, tin* rates 
paid fluctuate from 12 annas to Re. I per seer, depending on the 
<piality of the cocoons, the lai'ge white fetching most, the brown 
least. We have eliminated the brown (‘ocoons and all the s(‘ed w(‘ 
send out gives wliitc cocoons. 

We are opposed to large rearing houses and b^dieve tha.t rearing 
in small lots by cultivators is the l)est. as is done in Assam. In 
tiujarat and in Tirhoot. it is found that an ()l>stac!(' is the careless- 
ness of the people thenis(dv(‘s, insufficient feeding producing ])oor 
cocoons; this is not universal but there is a timdenr-v to it and in 
some localities it mav be so ineradiimldi* as to kill tlu^ iudusti'y. 
During the last vea r, we have trained a number of men in rearing, 
etc. To all we point out that it is useless going in for the. industry 
unless they can sell cocoons or (doth and we have pt^oph^ coim^ to 
Pusa thinking that they have only to kairii and tlien W(‘ will make, 
them well-to-do. But it is necessary to begin at the otlier (md and. 
h(Tore coining, to consider if, in the locality in whicli it is iiittmded 
to start, there is any likelihood of getting a sufficient volume of co- 
coons to be saleable. 

With regard to cloth, it is (juit(‘ clear that it is more jirofitalde 
lo get cocoons spun and woven if a good (juality of cloth (‘an b(‘ made 
which will find a market. This means organisation ; it means giv- 
ing out the cocoons for spinning : it means gt'tting back thread and 
getting it woven into good oven cloth suitable for the market . d'liat 
tills can be done where the women wall spin and there ai'o weavers, 
has been proved and the cloth fetches high enough prices if of good 
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quality, to make the profits much greater. But it is usele.*^. 
embarking on this unless one has taken account of this first. 

Eri silk is in demand for several reasons and the demand is se 
ill met that there are imitations on the market made of waste mul- 
berry and of mercerised cotton. But the demand must be under- 
stood. We have nut exhaustively investigated this point but we 
have liad experience of disposing of cloth. In Calcutta, as in Mad- 
ras, and some cciLtres in Xorth India, good closely-woven creaui 
clotli is wanted foi’ suits. In Surat, a cheap open woven cloth is 
sold for dlioties, wrappers, etc., and is worn by Jains and others in- 
doors only. In Assam, a greatei' range of cloth is made and sold : 
there is ]n'ol)ably scope for enterprise in special fabrics for the Indian 
and Anglo-Indian trade provided the (|ualities and special feat arcs 
of (u i silk an; taken into account. Tlie material is, for instance, 
admirably suited to all fabrics ]-e(]uiring durability: the‘ddia!d 
sliirtiug'’ is probably the ideal material for shikar clothing, 
expi'ditions, etc. ; the possibilities of cri silk hosiery are not vet 
tested ; the special (pialities of the cloths, made of millspiin eri. 
Inn e not been exploited, and it is only in the last year that this 
material lias been made at all in India. 

We believe that there is an iiniuciise held for guaranteed eri 
fabrus in India, and that tiu' veiw S])ecial (pialities of miilspuji (ui 
will lead to an imiiumse demand both in India and in Europe; but 
in every point, enterprise is reijuired. We cannot liere adequately 
discuiss tills: we haw tried to make as great n rang(‘ of fabrics ;is 
possible from eri, and to anyone who is enterprising enough to come 
to Tusa aiul .see, we will gin dly give all the informatioii in our 
]>ower. Our object here is to point out that one cannot riisli 
blindly iiilo sm li an industry without forethought, and tlint 
wliih' eri silk growing is easy and profitable where Ihe conditions 
are right, W(‘ do not j'ecommend it as an universal profitable 
industry. 

We are here unable to fully discuss the one point that distim 
guislies eri sillc from all otliers, nc., that the fact that in no process 
is life taken and on that account the silk is not objected to by Jains 
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and others who will not wear mulberry silk, ns in getting this latter 
the cocoons must be stifled. We are told that it is for this reason tlntt 
eiisilk is worn in certain ceremonies ai\d it is probable tiiat some pari 
(»f the demand is due to this point alone. In that ease it is ueeessarv 
10 exactly meet the demand by p\itting on tlu^ marloU the speeial 
fabric required for these purposes and also by retaining the eharae- 
teristic features of eri silk cloth, so that there can be no doubt of it . 
The Assam traders have already got a bad name, as their goods are 
sometimes made partly of mercerised cottoji and it will be fatal to 
any industry if this adulteration is jtraetised. Indian silk falnhs 
are already largely discredited in India owing to tlie immens(‘ amount 
of mercerised cotton, rhea and artificial silk, etc., nsial in their pre- 
paration and it is a very great pity that this pi'actice lias become so 
general. It will be a very strong jtoint in the eri silk iiidnstrv in 
new places if every article is made only of pure eii silk and is gnaran- 
(eed so to be. It is a comparatively simple mattei' to detect ad- 
mixture of cotton but even without that, the bad ([iialities of the 
fabric in actual wear Avill soon discredit it. Wc‘ would ui'ge intend- 
ing-producers to investigate the local trade, find wliat eii silk is 
required for, get samples and work to samples, guarant('eing ev(ny 
piece as pure on and if necessary submitting it to test. 

Given that the climate is suital)le, that theie is castor available, 
how does one set about starting eri silk ? In the fii'st placan one 
wants a small central rearing house to start and to show p(H)|)h‘ : 
we ha,ve arrangements now for seed-supply as sliown above and 
seed is readily obtained. One wants a few trays as models or oiu* 
must use cloth or matting. The first brood being through, tlie 
moths yield seed which is available for distrib\ition. Tlie cocoons 
left arc cleaned when dry and put by. As rearers produce cocoons 
from the distributed seed, they are bought and preferably paid for 
on the basis of clean cocoons, i.e., one cleans the cocoons on the Cory- 
ton Machine and pays on the basis of the weight of clean cocoons, 
or one cleans a sample and pays for the raw cocoons on the sample. 
If one buys raw cocoons, one may be paying for dead moths, etc., in 
the cocoons and so lose heavily. Cleaning is essential and the trade 



j) refer clciUi cocoons as do the spinners. As the cocoons accumulate, 
tliey are packed tightly in 2()-seer lots, as much compression beiiio 
applied as is practical)le ; we pack in giinny, making each parcel 
up to 20 seers, as this is the most economical package for goods trail 
sit. Some railways give coii(n‘ssions for cocoons, taking them at 
half rates by jiassengei* train and this concession will doubtless In 
extended if requiinah 'the cocoons are then sent off and the 
prodiK'cr is charged one per cenf. brokerage by the Calcutta 
buyers. 

If it is intended to spin, it is best to give out the spinning and 
not to attempt it by spinning in a factory with paid labour. This 
is an important point, and one of the chief benefits of the indiistrv 
is that it provides light Nvork for women in their own houses. We 
give out (dean lioiled cocoons and expect to get baede all the weight, 
/.c., if we give a seer w(‘ expect so nuicli thread, so much waste and 
if uiu h^aned cocoons are given, so much refuse ; we then pay Rs. 3 
to Es. n per seei‘ of thread aecoi'ding to its fineness. The rates, 
of course, will vary according to locality. The thread is examined 
and is soiled into qualities, some being finer, some coarser, ft is 
then given to tln^ weaver for weaving with orders as to the class of 
cloth. The important thing is to get the cloth woven with a proper 
reed, usually 20 to 22 dents to the inch for suitings, but varying ac- 
cording to the class of cloth. This point must he attended to or un- 
saleable (‘oai’se chillis will be made. The cloths are then taken in, 
weighed after washing and the weight checked allowdng a little for 
waste. The oixUnary sizes of cloth are 1 1 yards by 27 inches, 7 yards 
by 40 inches, 3.1 yards by 54 incdies, but where long Avarps are made, 
it is best to warp out to 70 yards and weave 36 to 40 inches wide. 
For specially good cloths, fine threads are used for the warp hut thev 
are doubled to form a very smooth thread ; the usual method of 
doubling is to double it by means of the ckarka or hand- wheel, but 
this is far more expensive than doubling many pairs of threads at 
oiK'e on a proper doubling machine. 

We have already pointed out that no use has as yet been made 
of eri yarn spun in mills. We have used yarns of the following 
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counts, made in Bombay : — 140/2, ICO 2 and 280/2. 'riioso yarns 
;ue almost identical with mulberry yarns but the nnbleai'hed fabric* 
lias a peculiar tinge of ‘"dust” colour, a shade like very pale tussur 
and quite indescribable, while they can be l)leached to a gotal cream 
rolour. The fabrics are very soft and silky, fai‘ more <lnrable than 
niulbeiTy silk and far more resistant to perspiration, dust. etc. Ihii 
uidess bleached, they are not white and this natural colour which 
does not wash out, must be made use of. It makes the (doths suittal 
specially to ch udders, shawls, cloaks, rugs, etc., wliicli arc to be worn 
in the open and which are not required to show dust. The very 
finest fabrics can be nrade and the yarns dye readily as ordinary spun 
silks do. The lower counts of yarn arc specially suit(Hl for warp, 
using hand- spun eri in the weft, the resultant fabric' in tins case 
being, of course, pure eri and of very good (juality. 

As things are at present, the mills are dependent upon grow(M‘s 
for their supplies, the supplies from Assam being of bad cpiality very 
often and not making good yarn on account of the admixture of 
brown cocoons. It is therefore possible for large pi'oduccrs to send 
their cocoons to the Bombay i\Iills and to purcluise ])uic eri yarns 
at the market rates. 


Eri Bilk as ax Industry [n Assam. 

No enquiry has been made as to the extent of tlio pi cseut (u i 
silk industry, it is grown for local use in many districts in Assam 
and in Bogra, Bangpur, Jalpaiguri and Myniensingh in Paistern 
Bengal. The industry is a small or dionud' one, the cultivators 
rearing in their houses sufficient worms to provide silk foi theii 
own spinning and weaving, to clothe themselves witli the (doth 
produced. The surplus is purchased by the factories or by dealers, 
the former as thread for weaving, the latter for sale in Calcutta 
for export to Europe, principally to Switzerland. 

In Assam, the chief rearing is clone from October to Pehruaiy ; 
( astor grows best at this time, not growing well during the monsoon 
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months owing to the excessive lain ; the parasitic fly is also troubl,.. 
sO!iie up to October and is not active during the cold Aveather. F.,]- 
tlie rest of the year, the worms arc kept going in small quantity upon 
castor or upon its other foodq)lants, which are said to include hvy 
jiijxba), Jatropha (■xmis, keseru {Heterofamx fmgm}i,s], 
pa[)aiya {Canca papaifa). Gulasiphal {PlimerUi alba), Cassava 
{Manihot sp.), etc. liearing is done in Assam in much the same wav 
as (lescril)ed above; the trays are usually hung from thereof to keep 
oil ants ; the cocoons required for silk are often put in the sun for a 
hnv days to kill the contained pupa, though this is not necessarv. 
Both piercaal and unpierced cocoons are sold in the bazaar, and thosr 
who do not rear their own, purchase them. The cocoons are boiled 
in aslu‘S and washed: they arc then cleaned, by splitting laterallv. 
placcal one over another on a stick and spun. .About seers of 
(d(‘a ned cocoons yield a seer of thread. As much as Rs. 10 per seer 
is paid for tine thread. The work of spinning and weaving is main- 
ly done by women. Hearing is regarded as successful if 3,500 co- 
coons are obtained from o.OOO eggs, but usually 2,500 or 50 per cent, 
only arc actually obtained. .Vnts, parasites, dirty or close rearing 
and disease lessen the number of worms that mature. Pierced co- 
coons sell at Rs. 30 to Rs. 60 per mauiid, uiipierccd cocoons at half 
that price. 

For a piece of cloth, 3 yards by 54 inches, Id seers of thread are 
required, the weaving costing Rs. 2, .six days being required for the 
weaving, including v arping. llandloom factories for the production 
of the cloth exist at CTauliati, but diuga aud Mulberry silks are also 
woven, as Avell as silk and cotton. The following are the catalogue 
prices of pure Kri (‘loth : 

Ut c lass Kri cloth : 

A. :5 yards X 1 \ yards 

n. 0 — 7 yards X I -U- .. 

1 . ,, . „ ' ,, 

4. oi— d„ 


Rs. 20—25. 
„ 32—40. 

}, 26 — 30, 

,, 21—25. 

,, 16—20. 
,, 14 — 15, 
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Ist class Ed washed : 

B. 6 — 6 J yards X 50 — 52 indies 

]. „ 

3, „ X 47—49 „ 

4. o— 5J „ X 45—46 „ 

2nd class Ed unwashed. 

A. 3 — 3J yards x IJ yard.s 

1. „ „ M 

2 . „ 

3. 

4. „ 

•5. 2i to 2y yards + 1 'i to 1 J, yard^ 
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Hs. :{2— 4(1. 
2(5— 30. 
21—25, 
17—20. 
„ 14—15. 


14—17, 


11—13. 

0-8 to lU-S. 
8-0 to 0-0. 
7-0 to 7 -S. 
(>-() to 1 0-0. 


For dyeing, a charge of Rs. ‘2 to Rs. 2-8 is made for the whole' 
piece. 


Sale of Seed in Assam. 

Ill Assam, eggs, seed cocoons as well as worms for seeding pur- 
poses are sold in hats or local fairs. Eggs are tied in small bundles 
in small pieces of cloth, and these small bundles containing about 
500 to 2,000 eggs are sold for I anna to l\ annas. Seetl cocoons 
are sold at the rate of 2 or 8 cocoons for a pice. A heldman pur- 
chased twenty-five bundles of eggs numbering about 20,000 for 
Re. 1-8 and eight seed cocoons for eight annas. 

Estimates. 

In new enterprises, detailed estimates of the capital required, 
the recurring cost and the returns are usually loolced to as giving an 
idea of the profitable nature of the industry. We cannot, for very 
good reasons, give such estimates, as the conditions under whi(‘h 
the indiustrv is done, vary so much. If one grows castor specially 
for the worms, rears in Central rearing houses with hired labour, does 
all the cleaning, spinning, weaving with hired labour in a factory, 
one is doing the business in the least possible economical way, though 
on paper it should pay even to do this. If one organises rearing 
among a number of villages close together, where castor is grown 
as a mixed field crop, if one gives out the spinning to the women in 
their houses, the weaving to weavers in their homes, one is doing 

9 
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the business on the most economical and sensible lines and it is in 
this way that we advocate it. 

We cannot estimate the protlt because we have not been al)!r 
to carry it on as a business in either system. We do most of our 
work ])y the expensive system of hired labour in a rearing house, but 
we give out tlie spinning as far as possible. We believe that it will 
pay to give out I'earing and buy cocoons, either on a co-operativc' 
mutual system or liaying for them at say annas \ 2 for raw, Ke. | 
for cleaned cocoons, per seer. Wlien spinning can be done, it will 
1)0 m()r<‘ profitable to give the cleaned boiled cocoons out for 
spinning. 
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Or. .1. L, H.VXCIK'K, 

The inoinbors of this subfamily of sinall a('ri(!iaos aro st) v;ni:ii>E 
ill slmcture and colouratioiy that dilliriilt\^ is in di‘;nvii)^ 
specific distinctions betweim sonu' of tlie closely :dlied forms. .\ 
notable instance of this variabilitv is shown in the <,f(mns 
idlix Hanc., wliicli in India and (V'vlon is rcjiresenttMl l)v a number 
of species showing considerable fiuel anting vaiintions :imong imli- 
viduals, as well as apparent liybrids. Th(\se various forms, of 
course, have not been given seyiaiatc' (‘onsitha’ation, as onlv <‘\pei i- 
iiiental pedigreed breeding can determiiK^ tlu' limitations of thesi^ 
forms. The best that could be done was a systematic arrange- 
tiient of species, and by a caredul study of this genus the membins 
can be divided into two groups, us shown in my Wy to the speeii's, 
by the characters of the frontal (‘osta and position of tin* supinhu' 
paired ocelli. 

Walker(l) has described under Tdtix a numlKU' of sp(‘ci(‘s of 
Tettigids from India and Cevion. sonu' of whiHi I find next to 
impossible to consign to their systematic position. Kirhy has 
helped matters recently bv attempting b> plaej' ^^all\ers spi^T's 
in his ' ‘ Svnonvmic Catalogue of ()i’tiio|)tei“a. hut until th('S(‘ 
species are again clearly described from tin* tyjtes in tin* Ei'itish 
-Museum, many of them will remain obscina' through one s inabil- 
ity to recognize them from tlie original descri|itions. 


(1) Catulug. Dormiip. 
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